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NOTATION. 

Adopted  October  23d,  1890. 

Resolved,  tliat  in  tlie  presentation  of  papers  the  Symbols  of  the  Text-Book  of 
the  Institute  of  Actuaries,  witli  the  additions  noted  below,  be  followed  when 
convenient,  and  that  in  any  event  the  use  of  such  symbols  in  other  senses  be 
avoided  ;  that  the  letters  denoting  commutation  columns,  according  to  the  system 
of  Dr.  Farr,  customarily  followed  by  American  Actuaries,  be  printed  in  plain 
"  full-face  "  type  ;  and  tlmt  otherwise  there  be  entire  liberty  as  regards  notation. 

^     Cx 

Dx  +  l" 

(i  +  i)  =  D^r 

5=  Sum  insured. 

K=  Cost  of  insurance  =  q  ( <S —  V). 

n  =  Single  premium  (alternative  for  A). 


kz 

dx 

Ug 

\x 
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The  Theory  of  Lines  from  a  Fire  Underwriting 

Standpoint. 


BY   WALTER   S.    NICHOLS. 


The  proper  line  which  should  be  carried  on  a  single  risk  is  for  several 
reasons  a  more  prominent  question  with  the  fire  underwriter  than  with 
the  life  underwriter.  Chief  among  these  reasons  is  the  fact  that  the 
rate  charged  is  so  largely  a  matter  of  speculation  unsupported  by  re- 
liable statistics.  Another  reason  is  the  danger  from  sweeping  fires, 
and  still  another  the  more  or  less  violent  fluctuations  to  which  the 
business  is  subject.  All  these  conspire  to  render  the  fire  underwriter 
as  a  business  man  cautious  about  staking  too  large  a  percentage  of  the 
company's  resources  on  a  risk  whose  character  is  uncertain,  or  which 
may  seem  to  possess  peculiar  elements  of  danger.  Among  fire  under- 
writers generally  the  question  is  one  of  pure  business  judgment,  founded 
on  experience  on  which  no  definite  rules  have  been  laid  down.  The 
lines  are  apt  to  be  adjusted  accordmg  to  the  apparent  character  of  the 
risk  and  the  likelihood  of  its  becoming  a  loss,  and  especially  the  likeli- 
hood of  any  serious  fluctuations  in  excess  of  a  normal  amount  of  loss. 
Reinsurances  are  frequently  secured  for  any  excess  above  what  the 
original  insurer  is  willing  to  carry  with  a  primary  view  of  obtaining  a 
satisfactory  average  for  the  experience  of  each  year  independently. 

One  of  the  few  attempts  to  establish  a  scientific  theory  for  such  lines 
was  made  by  Mr.  A.  W.  Whitney,  Professor  of  Mathematics  in  the 
University  of  California  in  a  paper  read  last  year  before  the  Fire 
Underwriters'  Association  of  the  Pacific.     I  propose  to  review  the 
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tlu'oiT  julvaiu'L'd  by  Mr.  ^Vllitnev  in  its  relation.^  to  life  insurauce. 
Four  necessary  assumptions  were  made  by  the  writer  as  a  foundation 
for  his  theory,  that  the  rates  were  in  the  lon^j^  run  exactly  accurate, 
that  no  conflagration  hazard  was  involved,  that  all  losses  were  total, 
and  that  all  lines  in  a  class  were  the  same.  The  elimination  of  the 
first  three  factors  it  will  be  seen  assimilates  the  problem  to  that  which  is 
presented  in  life  insurauce.  Professor  Whitney  makes  the  "probable 
fluctuation  "  from  the  average,  that  is  the  amount  of  fluctuations  which 
is  as  likely  as  not  to  be  exceeded,  the  fundamental  element  in  his 
theory.  In  its  application  he  deduces  what  he  terms  the  "index  of 
profit  stability"  of  each  class.  This  index  of  profit  stability  is  simply 
the  ratio  of  the  normal  profit  to  be  expected  from  any  class  to  its 
probable  fluctuation.  This  index  serves  as  the  modulus  for  determin- 
ing the  relations  subsisting  between  the  lines  and  the  stability  of  the 
profits. 

The  principle  involved  in  this  modulus  Ls  of  course  familiar  to  every 
student  of  the  calculus  of  probabilities.  The  probable  departure  from 
an  average  is  generally  recognized  as  one  of  the  best  measures  of  the 
risks  involved  in  fluctuations,  and  the  ratio  Avhich  it  sustains  to  a 
normal  profit,  is  obviously  an  excellent  modulus  in  measuring  the 
strain  on  that  profit  through  probable  fluctuations.  In  this  ratio  as 
emjiloyed  by  Professor  Whitney  the  numerator  is  the  product  of  the 
line,  the  probability  of  loss,  and  the  number  of  risks,  while  the  denomi- 
nator is  a  function  of  the  square  root  of  the  product  of  the  probability 
of  loss,  the  probability  of  no  loss  and  the  number  of  risks  in  the  class. 
The  numerator  is  thus  proportional  to  the  normal  profit  to  be  expected 
from  the  class,  while  the  denominator  is  a  function  of  the  limit  of 
departure  from  the  mean  or  normal,  within  which  it  is  an  even  chance- 
that  the  number  of  losses  shall  be  contained. 

Since  the  numerator  increases  directly  with  the  number  of  risks 
while  the  denominator  increases  only  as  the  square  root  of  the  number, 
therefore  this  index  of  profit  stability  in  the  case  of  each  class  increases 
as  the  square  root  of  the  number  of  risks,  a  well  recognized  principle 
in  case  of  fluctuations.  Another  interesting  point  brought  out  by  Prof. 
Whitney  is  that  as  the  hazard  increases  the  numei'ator  increases  faster 
than  the  denominator  and  the  index  of  profit  stability  also  increases. 
That  is,  the  greater  the  hazard  the  less  is  the  risk,  other  things  being 
the  same  of  fluctuations  which  will  exhaust  the  profits.  With  the  same 
number  of  lines,  the  business  becomes  more  stable  and  safer  as  the 
actual  hazard  increa.ses.      Just  as  we  may  secure  a  broader  average 


and  a  consequently  more  reliable  business  by  increasing  the  number  of 
risks,  so  we  may  accomplish  the  same  result  by  substituting  more 
hazardous  risks  without  increasing  their  number  at  all.  This  seemingly 
anomalous  result  is  one  which  I  have  before  noted  in  papers  before  this 
Society.  It  is  a  matter  Avhich  is  seldom  understood  by  the  fire  under- 
writer. The  subject  a.s  presented  involves  also  an  increase  in  the 
uncertainty  of  the  value  of  the  hazard,  but  it  is  simply  the  increase  of 
the  hazard  that  I  am  dealing  with. 

Prof.  Whitney  has  utilized  these  principles  in  deducing  theoretically 
the  best  combination  of  lines  in  order  to  secure  stability  in  the  business. 
He  has  prepared  a  table  of  seven  different  classes  of  risks,  which  for 
the  purpose  of  better  adapting  it  to  life  insurance  considerations  I  have 
put  into  the  following  shape. 


Class 
(1) 

Class 

(2) 

Class 
(3) 

Class 
(4) 

Class 

(5) 

Class 
(6) 

Class 
(7) 

Number  of  risks.. 

Average  Line 

Net  rate  per  cent. 

Expected  loss 

Index     of     profit 
stability 

35,000 
3,500 

245,000 

8.37 

29,250 

.047 

17,500 

1,500 

.325 

85,310 

7.55 

11,290 

.066 

15,000 

5,000 

.6 

450,000 

9.51 

47,290 

.0285 

3,625 

2,000 

1.125 

81,560 

6.42 

12,700 

.0995 

1,500 

5,000 

.5 

37,500 

2.75 

13,660 

.2916 

3,000 

3,500 

.3 

31,500 

3.00 

10,480 

.2739 

12,500 

2,500 

1. 

312,500 

11.24 

27,810 

.0123 

Standard     devia- 
tion   

Probabilityoftotal 
absorption  of  a 
profit   equaling 
20  per  cent,  of 
net  rate  through 
fluctuations    in 

any  one  year.... 

Expected  loss  on  the  business  as  a  whole,  1,243,370. 

Index  of  profit  stability  on  the  business  as  a  whole,  18.64. 

Standard  deviation  on  the  business  as  a  whole,  66,716. 

Probability  of  total  absorption  of  profit  on  business  as  a  whole,  .0001. 

The  normal  profit  is  assumed  to  be  equal  to  twenty  per  cent,  of  the 
net  rate,  and  the  probable  fluctuation  of  loss  can  be  obtained  by  multi- 
plying the  standard  deviation  by  .6744.  The  standard  deviation  is 
simply  the  error  of  the  mean  square  and  is  a  term  borrowed  from  Karl 
Pierson. 

The  principles  involved  in  the  construction  of  this  table  are  shown 
in  the  following  mathematical  explanation,  for  which  I  am  indebted  to 
Prof.  Whitney. 


Ix>t  fiuhjiCTipt  i  represent  any  parlicular  class  of  risks,  N  the  uuniber 
of  such  classes,  aud  n  the  number  of  risks.     Then 

Let  n,  =  number  of  risks  in  class  i. 

Let  a^  =  average  line  *  in  class  i. 

Let  Pf  =  hazard  or  net  rate  in  class  i. 

Let  9,=  1  — Pi- 

Let  Cj  =:  number  of  expected  losses  in  class  i. 

Let  Cj  =  standard  deviation  in  number  of  losses  in  class  i. 
Then 

a^c^  =  amount  of  expected  losses  in  class  i. 

a^e^  =  standard  deviation  in  amount  of  losses  in  class  i. 

<:i  =  ^iPv 

Let  the  absence  of  subscripts  represent  any  aggregate  of  such  classes 
or  in  this  case  the  business  as  a  whole.     Then 

0'  =  %'  a/. 
»  =  i 

N 

ac=:S     a.c. 
t  =  i 

Let  /.  =  Index  of  profit  stability  for  class  i.     Then 

i.=^=  £&^=  I'm 

^ c ac  ^cifi, 


e      ae       ■\/  Sa.'e.^' 

Since  q^  is  nearly  unity,  /.  varies  nearly  as  i/n.  and  very  nearly 
as  i/p,. 

To  determine  what  values  of  a  will  make  I^  and  hence  I  a  maxi- 
mum, differentiate  /'  with  respect  to  a.  and  equate  to  zero,  then 

t  a.e^  . 2  t  a^c.  . c,  —  (^  a.c.)»  2a.e.'  =  0 

*For  the  purpose  of  this  argument  all  lines  in  any  class  are  assumed  to  be  of 
equal  size,  and  the  conclusions  are  rigidly  correct  only  in  such  case. 


— '— ^  =       '   '  =  Constant  for  aggregate  values  of  i. 

a.e,     . 

— '--  IS  constant. 
a.c. 


. '.  a.e.  IS  proportional  to  -^'  or  to  /. 

That  is  for  a  maximum  value  of  /  tlie  lines  in  the  separate  classes 
must  be  so  chosen  that  the  standard  deviation  in  each  class  shall  be 
proportional  to  the  index  of  profit  stability  of  that  class. 

This  condition  that  a.  shall  be  proportional  to  —^  may  be  written 

ttn .       \ 
a.  proportional  to  ^-^-^  =  -,  that  is  the  lines  should  be  so  chosen  as  to 

be  inversely  proportional  to  the  probability  of  the  risk  not  being  a  loss. 
When  this  condition  is  satisfied,  that  is,  when 

a.c.  =  kCa^'e^) 

then  r  =  ^^^^i^'  =  k't  a'e' 

=  k"^  ka^e^  =  ^  ;S  ac- 
c?  c' 

. '.  The  maximum  value  of  /''  is  ^  I'. 

This  can  also  be  proved  a  maximum  by  showing  that  ^  I^^  —  I^  is 
always  positive  for  all  values  of  a^  other  than  those  for  which  a.  is  pro- 

portional  to  —2  for  of  course  this  expression  is  zero  ;  thus  : 


27;_7.  =  2fi"      (2 -A) 


2>,2 


To  prove  that  A  =  t%.  t  «,'e.-  —  (t  a^)'  >  0. 

«;  i+J  ^j  i+J 

.:  A  =  t  ale-  +  X  a^cf  %  —  (t  a-c,'  +  2  ^ «,«/iC;)  = 
t  «/e/-^2  —  22  aajc.cj  =  t  («,%  ^  —  a/.-|)  . 

€.  €• 

This  being  the  summation  of  squares  is  >  0  unless  a.Cj  -*  =  afi.  -  for 

Bj  e. 

every  value  of  i  and  j,  that  is  unless  a.  is  proportional  to  -{, .  Q.  E.  D. 


G 

Turning  now  to  the  tabic  itself  the  effect  of  numbers  in  reducing  the 
danger  of  excessive  fluctuation  is  seen  in  a  coiuparison  of  Classes  3  and 
5.  The  line  and  hazard  in  the  two  are  not  widely  different,  but  the 
numbers  in  the  first  are  three  times  those  in  the  second.  As  a  conse- 
(juence  its  standard  deviation  and  index  of  profit  stability  are  nearly 
four  times  greater,  wdiile  the  probability  of  the  absorption  of  profits  in 
a  single  year  is  less  than  one-tenth  that  of  the  other.  In  like  manner 
the  eliect  of  increase  of  hazard  in  producing  the  same  result  is  shown 
in  a  comparison  of  Classes  2  and  3  which  are  not  widely  different  in 
number  but  the  hazard  of  the  last  is  twice  that  of  the  first  while  the 
index  of  profit  stability  is  materially  greater,  and  the  probability  of 
the  absorption  of  profit  is  less  than  one-half  that  of  the  first. 

But  the  most  im])ortaut  feature  of  this  table  is  the  result  shown  by  a 
comparison  of  the  several  classes  with  the  business  as  a  whole.  The 
stability  of  the  latter  is  seen  to  be  greater  than  that  of  any  of  its  con- 
stituent classes  and  the  probability  of  the  absorption  of  profits  to  be 
less.  That  is  the  business  as  a  whole  has  been  rendered  safer  by  the 
addition  of  classes  which  in  themselves  were  more  unsafe  than  some 
of  those  represented.  The  explanation  of  this  is  that  the  danger  of 
fluctuation  has  been  reduced  by  the  additional  numbers  more  than  it 
has  been  increased  by  the  introduction  of  classes  which  were  in  them- 
selves more  insecure.  In  so  far  as  the  danger  of  fluctuation  depends 
upon  mere  numbers  this  must  obviously  be  the  case.  But  in  so  far  as 
it  is  affected  by  the  reduction  of  hazard,  it  is  plain  that  there  is  a 
limit  to  this  increase  of  safety  which  is  reached  when  the  increase  of 
stability  through  the  multiplication  of  numbers  is  balanced  by  its  de- 
crease through  the  reduction  of  hazard  in  the  numbers  that  are  added. 
But  it  is  an  effective  answer  to  the  theory  that  no  class  of  risks  should 
be  written  unless  a  sufficient  number  can  be  secured  to  average  among 
themselves.  So  long  as  such  added  class  is  likely  through  the  mere 
additional  numbers  to  increase  the  profit  stability  of  the  whole,  it  is 
immaterial  whether  or  not  it  is  large  enough  of  itself  to  furnish  a  satis- 
factor}'  average.  Indeed  the  stability  of  a  company  entirely  made  up 
of  classes  too  small  to  furnish  a  satisfactory  average  by  themselves, 
would  be  no  whit  inferior  to  the  stability  of  another  having  the  same 
number  of  risks  distributed  among  a  few  classes  each  of  which  would 
furnish  a  satisfactor}-  average,  other  things  being  equal.  On  the  con- 
trary, the  former  might  well  be  the  safer  of  the  two,  smce  the  intrusion 
of  special  causes  that  might  seriously  affect  the  deviation  would  be  less 
likely  where  the  classes  themselves  are  more  numerous.     The  company 


whose  risks  are  distributed  through  all  ages  suffers  less  from  the 
epidemic  prevailing  chiefly  amoug  those  of  a  specific  age. 

We  have  here  also  an  effective  answer  to  legislation,  which  seeks  to 
restrict  too  rigidly  the  business  in  which  an  insurance  company  may 
engage,  merely  on  the  ground  that  the  safety  of  the  business  is  jeopard- 
ized by  combining  hazards  which  are  unlike  in  their  character.  As 
before,  the  question  is  whether  the  business  as  a  whole  is  not  strength- 
ened by  the  addition  of  risks  which  by  themselves  have  a  smaller 
factor  of  safety.  Casualty  business,  in  which  the  risks  assumed  are  of 
a  most  heterogeneous  kind,  illustrates  tliis  truth.  So  little  is  known  of 
the  actual  hazard  connected  with  some  of  these  classes  that  by  themselves 
they  could  only  be  safely  written  at  an  assumed  excessive  premium-rate. 
But  their  very  diversity  is  the  protection  of  the  underwriter. 

The  final  question  discussed  by  Prof.  Whitney  is  the  proper 
selection  of  lives.  On  this  I  cannot  do  better  than  quote  his  own 
language.  He  says  :  ' '  Now,  the  principle  that  must  govern  us  in  the 
determination  of  the  best  lines  is  this  :  we  must  choose  our  lines  in 
such  a  way  that  the  index  of  profit-stability  shall  be  as  large  as  possible. 
This  provides  at  once,  when  treated  mathematically,  an  interesting 
result,  viz. :  That  the  lines  must  be  chosen  so  that  the  probable  fluctu- 
ation of  loss  shall  be  proportional  to  the  index  of  profit-stability  of  the 
class  ;  that  is,  if  one  class  has  an  index  twice  as  great  as  another,  twice 
as  great  a  probable  fluctuation  of  loss  may  be  provided  for.  When 
this  principle  is  developed  it  turns  out  that  the  line  should  for  the  best 
results  be  inversely  proportional  to  the  probability  of  not  burning,  but 
as  this  is  nearly  unity  in  all  cases  that  we  are  concerned  with  it  means 
that  the  lines  should  be  practically  the  same  on  all  classes.  The  exact 
ratios  of  the  lines  for  the  very  best  results  in  the  seven  classes  con- 
sidered above  should  be  respectively  10020  :  10033  :  10060  :  10114  : 
10050  :  10030  :  10101.  Using  these  lines  an  index  of  profit-stability 
is  obtained  of  20. 04,  a  quite  considerable  improvement  in  safety  over 
the  disti'ibution  of  lines  originally  assumed. ' ' 

In  judgmg  of  the  theory  thus  laid  down  by  Prof.  Whitney,  it  must 
be  remembered  that  he  is  dealing  simply  with  certain  mathematical 
principles  involved  and  not  with  their  practical  application. 

Again  Prof.  Whitney's  conclusions  regarding  the  best  distribution 
of  risks  are  controlled  by  the  fact  that  his  maximum  is  a  constant.  In 
other  words  his  conclusions  are  true  only  as  to  the  best  disti'ibution  of 
the  actual  number  of  risks  dealt  "svith.  It  does  not  follow  that  security 
may  not  be  increased  by  increasing  the  number  of  risks  in  any  particular 
class  and  so  the  aggregate  although  the  proportion  may  thus  be  altered. 
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In  the  i)ai)or  on  lr«(jiioncy  curves  prosented  last  year  by  Mr.  Hen- 
derson and  in  my  subsecjueat  review  of  tbat  paper,  it  was  pointed  out 
that  ilie  familiar  law  of  error  was  but  a  special  case  of  the  innumerable 
classes  of  curves  met  with  in  ordinary  statistics  and  resulted  from  the 
elintination  of  the  various  functions  wiiich  gave  their  special  peculiari- 
ties to  such  curves  and  which  represented  the  constant  and  variable 
causes  which  are  operative  in  ordinary  statistics.  Hence  any  conclu- 
sions deduced  from  the  application  of  the  law  of  error  to  such  statistics 
will  be  modified  by  the  operation  of  these  peculiar  classes  of  causes. 
In  fact  the  conclusions  reached  from  applying  this  law  are  but  the 
results  which  may  be  regarded  as  most  probable  when  nothing  is  known 
of  the  operation  of  such  causes,  and  it  is  in  this  sense  that  their  results 
must  be  interpreted. 

In  life  insurance  the  causes  which  tend  to  produce  death  are  so 
numerous  and  sufficiently  alike  in  their  effectiveness  that  among  a  large 
number  of  observations  they  tend  to  assume  somewhat  the  character  of 
the  innumerable  accidental  causes  which  are  the  foundation  of  the  law 
of  error.  In  fire  insurance,  on  the  contrary,  variable  causes  are  much 
more  prominent  and  the  experience  of  one  year  may  differ  widely  from 
that  of  another.  Extreme  illustrations  of  such  causes  may  be  found  in 
insurance  against  floods  and  tornadoes  and  inland  lake  losses.  In  all 
these  cases  the  meteorological  conditions  during  the  special  seasons  of 
danger  differ  so  widely  as  between  one  year  and  another,  that  the 
resulting  losses  of  one  season  are  a  very  imperfect  gauge  for  those  of 
another.  As  the  term  of  observation  is  prolonged,  however,  such 
causes  tend  more  and  more  to  assume  the  character  of  those  involved 
in  the  law  of  error.  It  is  only  b)'  so  prolonging  the  term  where  the 
time  element  is  involved  in  the  fluctuations,  or  otherwise  by  multi- 
plj-ing  the  observations  themselves,  that  reliable  conclusions  can  be 
reached. 

The  ratio  between  the  actual  probability  of  a  total  absorption  of 
profit  and  that  called  for  by  theory  may  be  termed  the  index  of  devi- 
ation and  usually  varies  not  only  with  the  character  of  the  insurance, 
but  with  every  class  insured.  It  can  only  be  determined  from  the 
observations  themselves.  It  is  a  quantity  relatively  so  large  as  to  often 
render  conclusions  drawn  from  the  exponential  law  of  error  of  little 
practical  value.  Nevertheless,  fundamentally  the  theory  of  Prof. 
Whitney  is  correct,  when  applied  to  observations  sufficient  in  number 
or  time  to  virtually  eliminate  the  efiects  of  such  variable  causes,  and 
gives  the  most  probable  results  when  nothing  is  known  of  their 
operations. 


A  Note  on  Personal  Selection. 


BY   F.    H.    JOHNSTON. 


There  are  undoubted  evidences  of  what  might  be  called  a  personal 
selection  on  the  part  of  many  applicants  for  insurance  against  a  life 
insurance  company  ;  that  is,  these  applicants  have  either  some  definite 
knowledge  which  they  withhold  in  making  application  for  insurance  or 
they  have  an  instinctive  feeling  that  they  are  not  good  risks  and  that 
it  therefore  behooves  them  to  carry  as  nuich  insurance  as  possible. 

This  personal  selection  is  one  which  cannot  always  be  eliminated  by 
the  medical  examiner,  but  the  proof  that  it  exists  is  found  in  the 
almost  miiversal  experience  that  the  cheaper  the  form  of  insurance  the 
heavier  the  mortality.  As  a  single  instance,  the  follo^ving  facts,  taken 
from  the  0"  Tables,  are  in  themselves  practically  conclusive. 


Exposed  to 
Eisk. 

Actual 
Deaths. 

Expected 
Deaths. 

P.  C. 
Actual  of 
Expected. 

Whole  Life,  without  profits. 
Whole  Life,  with  profits. 
Endowment  Assurances, 

370,651 

4,402,083 

823,421 

6,661 

53,906 

4,848 

6,571 

59,192 

7,958 

101 
91 
61 

It  is  not  my  mtention  to  go  more  deeply  into  this  important  subject 
at  present,  but  it  is  well  worth  consideration. 

There  is  another  phase  of  the  question,  however,  in  connection  with 
which  I  have  some  interesting  figures,  which  I  will  give  without  at- 
temptmg  to  do  more  than  to  make  a  brief  comment  on  them.     The 
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pliaso  to  which  I  refer  is  tlmt  of  personal  selection  in  the  matter  of 
(liscontimiancc  ;  that  is,  is  there  a  greater  tendency  among  healthy 
lives  to  lapse  their  policies  than  among  the  unhealthy,  or  does  the  loss 
of  health  sometimes  bring  with  it  a  loss  of  earning  capacity  which  in 
it:?  turn  compels  the  lapsing  of  a  policy,  without  regard  to  the  fact  that 
the  insure<l  is  in  a  bad  condition  physically  ? 

It  is,  of  course,  impossible  to  follow  up  the  lapsed  policyholders  in 
order  to  answer  this  question,  but  I  have  had  an  investigation  made  of 
a  large  nundjer  of  rejected  applications  for  revival  of  la})sed  policies, 
with  a  view  to  finding  out  if  there  was  any  indication  that  might  be  of 
assistance  along  this  line.  The  total  number  of  applications  for  revival 
during  the  period  under  observation  was  37,983,  of  which  609  were 
rejected,  or  1.6  per  cent.  As  a  medical  health  certificate  was  all  that 
was  required  in  such  cases,  it  is  possible  that  if  a  full  examinatiou  had 
been  insisted  upon  the  number  of  rejections  would  have  been  higher. 
Among  new  applicants  for  insurance  the  percentage  of  rejections  runs 
somewhere  about  twelve,  but  in  view  of  the  fact  that  the  holders  of 
lapsed  policies  had  all  at  one  time  been  found  to  be  good  risks,  we 
would  naturally  look  for  a  very  much  smaller  percentage  of  rejections 
among  applications  for  revival. 

Taking  these  rejected  applications  for  revival  and  sorting  them  into 
time  elapsed  between  date  of  lapse  and  date  of  application  for  revival, 
we  have  the  following  distribution  : 

Less  than  3  months, 475 

3  to  6  months, 101 

6  to  9  months, 20 

9  to  12  mouths, 8 

1  year  or  more, 5 

Total, 609 

That  is,  in  the  preponderating  number  of  cases  (nearly  80  ^  )  the 
applications  for  revival  were  made  within  three  months  from  the  date 
of  lapse.  It  would  seem,  therefore,  that  in  most  of  these  cases  the 
policies  were  lapsed  for  some  temporary  rea.son  without  regard  to  the 
then  state  of  health  of  the  policyholder.  I  will  refer  to  this  point 
later  on. 

Let  us  now  look  at  the  causes  of  rejection,  which  are  shown  in  the 
following  tables  : 
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Period  between  Lapse  and  Application  for 

Revival. 

Total. 

Less 

than  3 

3-6 

6-9 

9-12      1  Year 

Montlis. 

Montlis. 

Months. 

Montlis.  or  More. 

i 

Albumen  and  Sugar.    . 

21 

6 

1 

1            2 

31 

Ansemic 

12 

5 

17 

Apoplexy 

1 

1 

Appendicitis 

3 

3 

Bronchitis 

32 

11 

1 

44 

Colic 

1 

1 

Diarrhoea 

1 

1 

Dyspepsia 

O 

1 

4 

Epilepsy 

1 

... 

... 

1 

Fistula 

1 

1 

2 

Ga.stritis 

2 

1 

1 

4 

Habits 

76 

10 

4 

1 

2 

93 

Heart  Disease  .... 

98 

15 

1 

1 

115 

Hernia 

1 

1 

Influenza 

2 

1 

3 

Insanity 

1 

1 

Kidnev  Disease    .    .    . 

3 

3 

•  •  • 

6 

Lung  Disease    .... 

52 

15 

4 

1 

72 

Locomotor- Ataxia    .    . 

1 

1 

Malaria 

1 

1 

2 

Nervousness 

4 

4 

Occupation 

48 

1 

2 

1 

52 

Ovarian 

4 

•  •  • 

4 

Paralysis 

2 

2 

Personid  Condition   .    . 

48 

17 

3 

68 

Personal  History  .    .    . 

15 

5 

1 

1 

22 

Pregnancy     

24 

2 

1 

27 

Previous  Rejection    .    . 

2 

1 

3 

Refused  Examination  . 

2 

• . . 

. . . 

2 

Rheumatism 

9 

3 

1 

i 

14 

Tumor 

5 

1 

•  •  • 

6 

Typhoid 

1 

1 

2 

Total 

475 

101 

20 

8 

5 

609 

It  is  very  evident  at  a  glance  that  with  very  few  exceptions  the  ail- 
ments, etc.,  which  led  to  rejection  could  not  have  been  contracted  in 
the  short  time  between  the  lapse  of  the  policy  and  the  ajiplication  for 
revival.     In  other  words,  in  most  cases  the  insured  was  as  poor  a  risk 
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at  the  time  the  policy  lapsed  a?  \vhcn  application  was  made  for  rein- 
statement. 

As  stilted  above,  it  appears  that  a  large  nund^er  of  policies  were 
lapsed  for  temporary  rea.sons.  Out  of  the  G09  persons  who  were 
rejected,  130  wrote  to  the  Company  giving  their  reasons  for  lapsing 
their  policies.     These  reasons  were,  as  follows  : 


Lack  of  funds, 
Cai-elessness, 
Dissatisfaction, 
Change  of  address, 
Enough  insurance. 
Away  from  home, 
Sickness,     . 
IMisunderstanding, 

Total, 


94 
25 
3 
3 
1 
2 
1 
1 


180 


It  will  be  observed  that  over  90  ^  of  these  cases  were  lapsed  as  a 
result  of  straightened  circumstances  or  carelessness,  indicating  a  strong 
probability  that  very  little  attention  was  paid  to  the  question  of  health. 
As  will  be  noted,  in  one  case  the  insured  went  so  far  as  to  state  that 
sickness  was  the  cause  of  the  lapse  of  the  policy. 

While  the  above  numbers  are  small  and  not  conclusive  in  them- 
selves, taken  in  conjunction  with  the  foregoing  facts,  they  strongly 
indicate  a  lack  of  thought  on  the  part  of  the  policyholders  as  to  their 
then  state  of  health. 

I  have  given  the  above  figures  not  because  they  prove  anything 
definitely,  but  in  the  hope  that  they  may  be  a  basis  of  further  inquiries 
along  these  lines  which  may  prove  of  some  real  value.  I  think,  how- 
ever, they  so  far  indicate  that  the  selection  against  a  company  in  the 
matter  of  discontinuance  is  not  so  great  as  at  one  time  feared.  These 
figures,  moreover,  would  seem  a  sufficient  warrant  for  companies  being 
a  little  more  liberal  in  the  matter  of  reviving  lapsed  policies,  especially 
as  in  most  cases  nowadays,  even  though  the  original  policy  has  been 
lapsed,  the  extended  insurance  feature  keeps  the  insurance  in  force 
sometime  afterwards.  While  it  would  seem  that  a  company  can  be  a 
little  more  liberal  in  the  matter  of  revivals,  that  liberality  should  not 
be  so  great  as  to  render  policyholders  careless  in  the  matter  of  paying 
their  premiums  on  time. 
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[Presented  by  Mr.  Clayton  C.  Hall.] 

Relative  Results  of  Valuations  by  Different 

Methods. 


DOUGLAS  H.    ROSE. 


Having  had  occasion  recently  to  look  into  one  phase  of  the  subject, 
so  far  as  a  certain  company  was  concerned,  it  occurred  to  the  writer 
that  it  might  be  of  interest  to  compare,  in  a  rough  way,  the  var}ung 
results  obtained  in  the  valuation  of  a  yoimg  company  according  as  the 
first  year  term  method,  or  the  method  suggested  by  Mr,  Dawson,  using 
his  select  and  ultimate  tables,  or  what  may  be  termed  the  regular  net 
premium  method,  were  employed.  A  young  company  is  considered 
because  the  well-recoguized  difficulties  under  present  conditions  in  the 
way  of  such  a  company  getting  a  start  not  unnaturally  lead  it,  rather 
than  those  which  are  older,  to  seek  an  avenue  of  escape  from  the  regular 
method  of  valuation.  It  is  true,  however,  that,  should  the  older  and 
larger  companies  deem  it  on  the  whole  advantageous  to  adopt  any 
method  of  valuation  possible  for  younger  and  smaller  companies,  there 
seems  to  be  no  insuperable  obstacle  to  prevent  them  from  domg  so, 
unless  it  be  the  fear  that  a  change  tending  towards  a  decreased  reserve 
would  be  regarded  as  a  confession  of  weakness.  If  they  should  gener- 
ally make  such  a  change  the  young  companies  Avould  be  at  the  same 
disadvantage  as  before  and  through  stress  of  competition  the  last  state 
of  the  life  business  for  all  would  be  worse  than  the  first. 

For  the  purposes  of  this  article  a  hypothetical  young  company  is 
assumed  by  way  of  illustration.  This  illustration,  as  will  appear,  is 
obviously  an  imperfect  one,  but  nevertheless  as  a  concrete  example  is 
often  more  suggestive  than  an  abstract  statement,  it  may  be  not  without 
value.  In  the  first  place,  the  valuation  of  the  hypothetical  company 
when  five  years  old  is  considered,  and  then  afterwards  the  valuation  of 
the  same  company  when  ten  years  old.     As  the  bulk  of  the  life  insur- 
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nnce  onliimrily  written  is  usually  upon  one  of  three  plans,  with  j)orhap.s 
slight  occasional  niodilications,  it  is  assumed  to  facilitate  calculations 
that  the  jxilicics  issued  by  this  hypothetical  company  are  on  the  Ordi- 
nary Life,  the  Twenty  Payment  Life,  or  the  Twenty  Year  Endowment 
plan.  C)f  the  new  issues  twenty-five  per  cent,  are  supposed  to  be  on 
the  Ordinary  Life  plan,  sixty  per  cent,  on  the  T^venty  Payment  Life, 
and  fifteen  per  cent,  on  the  Twenty  Year  Endowment.  It  is  also 
a.ssumed,  so  far  a;-:  the  reserve  is  concerned,  that  all  the  lives  insured 
by  Ordinary  Life  policies  may  be  regarded,  for  practical  purposes,  as 
having  entered  at  age  forty-five  ;  all  those  by  Twenty  Payment  Life 
policies  at  age  thirty-two,  and  all  those  by  Twenty  Year  Endowment 
policies  at  age  thirty-seven.  How  much  business  will  be  written  by 
any  company  nmst  necessarily  be  a  matter  of  pure  assumption.  The 
rate  of  discontinuance  must  also  to  a  great  degree  be  a  matter  of 
assumption,  doubtless  varying  considerably  with  different  companies, 
depending  upon  a  number  of  special  conditions,  such  as  the  pressure 
under  which  the  insurance  was  obtained  in  the  first  instance,  the 
ai)pareut  success,  progress  and  popularity  of  the  company,  and  the 
efforts  put  forth  to  keep  its  policies  in  force.  The  rate  assumed  in 
the  present  illustration  may  differ  from  that  actually  experienced  in  a 
number  of  instances,  but  it  is  hoped  that  it  is  at  least  near  enough 
to  the  average  to  make  the  results  obtained  by  its  use  suggestive  of 
the  relative  amounts  of  reserve  which  in  actual  experience  would 
ordinarily  be  required  by  the  different  methods  of  valuation  under 
consideration. 

It  may  be  urged,  as  so  many  assumptions  necessarily  enter  into  the 
calculations  given,  that  the  results  are  for  that  reason  of  small  value. 
While  this  objection  is  not  without  weight  yet  errors  in  the  assumptions 
may  to  some  extent  counterbalance  one  another,  and  it  is  to  be  re- 
membered that  after  all  the  end  sought  is  the  relative  proportions 
in  an  actual  valuation  of  reserves  calculated  by  the  three  methods, 
rather  than  to  ascertain  the  exact  amount  of  resei've  by  any  one 
method.  If  the  results  give  even  roughly  an  indication  of  these  rela- 
tive proportions,  the  desired  purpose  has  been  accomplished. 

The  following  table  shows  the  assumed  amount  of  new  business 
obtained  during  each  calendar  year  of  the  company's  history,  the  dis- 
tribution of  this  amount  with  reference  to  plans  of  insurance,  and  the 
amount  remaining  in  force  at  the  time  of  valuations  made  at  the  end 
of  the  fifth  calendar  year  and  at  the  end  of  the  tenth  calendar  year 
respectively. 
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Year. 

Amoiint  of  new 

business   eacli 

calendar  year 

of  Company's 

history. 

Amount  by  plans. 

Remaining    at 

end  of  5th 
calendar  year. 

Remaining  at 

end  of  lOtii 
calendar  year. 

1. 

,$2,000,000. 

Life     J 
L.  20 
E.  20 

5    500,000. 

1,200,000. 

300,000. 

$    230,000. 
576,000. 
213,000. 

$    190,000. 
480,000. 
192,000. 

2. 

3,000,000. 

Life 
L.  20 
E.20 

750,000. 

1,800,000. 

450,000. 

375,000. 
936,000. 
328,500. 

292,500. 
738,000. 
292,500. 

3. 

3,500,000. 

Life 
L.  20 
E.20 

875,000. 

2,100,000. 

525,000. 

481,250. 

1,218,000. 
404,250. 

350,000. 

882,000. 
346,500. 

4. 

3,750,000. 

Life 
L.  20 
E.20 

937,500. 

2,250,000. 

562,500. 

609,375. 

1,530,000. 

466,875. 

384,375. 
967,500. 
376,875. 

5. 

4,000,000. 

Life 

L.20 

E.20 

1,000,000. 

2,400,000. 

600,000. 

900,000. 

2,160,000. 
570,000. 

480,000. 

1,080,000. 

414,000. 

6. 

4,250,000. 

Life 

L.20 

E.20 

1,062,500. 

2,550,000. 

637,500. 

488,750. 

1,224,000. 

452,625. 

7. 

4,450,000. 

Life 

L.20 

E.20 

1,112,500. 

2,670,000. 

667,500. 

556,250. 
1,388,400. 

487,275. 

8. 

4,600,000. 

Life 

L.20 

E.20 

1,150,000. 

2,760,000. 

690,000. 

632,500. 

1,600,800. 

531,300. 

9. 

4,700,000. 

Life 

L.20 

E.20 

1,175,000. 

2,820,000. 

705,000. 

763,750. 

1,917,600. 

585,150. 

10. 

4,750,000. 

Life 

L.20 

E.20 

1,187,500. 

2,850,000. 
712,500. 

1,068,750. 
2,565,000. 

676,875. 

It  will  be  seen  that  the  amount  of  new  business  assumed  to  be 
written,  shows  a  moderate  increase  yearly,  somewhat  rapid  at  the 
beginning  but  slower  afterwards. 

The  following  table  shows  what  has  been  assumed  in  regard  to  dis- 
continuances including  those  by  death. 
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Percextac.es  ok  Ni:w  BusixEas  "Written  Absumed 

TO  Ke.main  in  Force  at  the  end  of  the 

Calendar  Years  Stated. 


Calendar 
Years. 

Life. 

L.  20. 

E.  20. 

1. 

.90 

.90 

.95 

2. 

.65 

.68 

.83 

S. 

.55 

.58 

.77 

4. 

.50 

.52 

.73 

5. 

.46 

.48 

.71 

0. 

.43 

.45 

.69 

7. 

.41 

.43 

.67 

8. 

.40 

.42 

.66 

9. 

.39 

.41 

.65 

10. 

.38 

.40 

.64 

It  ^vill  be  observed,  according  to  the  table,  that  of  the  business 
written  in  the  calendar  year  of  valuation,  ninety  per  cent,  of  the  Life 
and  Twenty  Payment  Life  Insurance  will  be  in  force  at  the  time  of 
valuation,  and  ninety-five  per  cent,  of  the  Twenty  Year  Endowment. 
These  percentages  are  perhaps  rather  high,  but  it  is  to  be  rememl^cred 
that  policy  years  are  not  considered,  but  that  the  valuation  is  made  at 
the  end  of  the  calendar  year,  that  all  ' '  Not  Taken ' '  policies  are 
excluded,  that  no  annual  premium  policy  could  lapse  before  the  first 
valuation,  and  that  a  disproportionately  large  amount  of  new  business 
is  almost  certain  to  be  written  in  the  closing  months  of  the  year.  If 
a  greater  rate  of  discontinuance  were  assumed,  however,  and  at  the ' 
same  time  a  slightly  larger  amount  of  new  business  were  assumed  to 
be  written,  the  actual  amount  in  force  at  the  end  of  the  first  calendar 
year  would  be  unchanged. 

The  tables  which  follow  give  the  results  of  a  valuation  of  the  hypo- 
thetical company  made  at  the  end  of  the  fifth  calendar  year,  and  again 
at  the  end  of  the  tenth  year,  the  reserves  being  mean  reserves  calcu- 
lated first  on  the  as.sumption  that  the  policy  contracts  contain  the  first 
year  term  provision,  then  by  Mr.  Dawson's  select  and  ultimate  tables, 
and  finally  by  the  ordinary  net  premium  method.  These  calculations 
are  made  by  the  American  Experience  Table  of  Mortality  with  three 
and  one-half  per  cent,  interest.  For  the  purpose  of  comparison 
reserves  calculated  by  the  same  table  by  the  regular  method  and  four, 
and  four  and  one-half  per  cent,  interest,  are  added. 
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It  will  be  observed  from  the  result.-;  obtained  that  so  far  at  least  as 
this  particular  hypothetical  company  i^  concerned,  a  valuation  made 
by  Mr.  Dawson's  select  and  ultimate  tables  with  three  and  one-half 
per  cent,  interest  would,  if  it  were  made  at  the  end  of  the  fifth  year 
of  the  company's  history,  require  a  reserve  of  a  little  over  ninety-one 
per  cent,  of  that  computed  in  the  ordinary  way  with  three  and  one- 
half  per  cent,  interest,  and  fall  short  of  it  in  actual  amount  $54,122. 
It  would  be  considerably  greater  than  the  reserve  computed  in  the 
ordinary  way  with  four  and  one-half  per  cent,  and  would  be  nearly 
equal  to  one  computed  Avith  four  per  cent,  interest.  The  first  year  term 
method  produces  a  result  only  about  sixty-six  per  cent,  of  the  reserve 
computed  in  the  regular  way  with  three  and  one-half  per  cent,  interest, 
falling  short  of  it  in  actual  amount  $213,895,  and  attaining  to  only 
seventy-seven  per  cent,  of  an  ordinary  four  and  one-half  per  cent, 
reserve. 

G)nsidering  the  results  at  the  end  of  ten  years  when  the  busine,ss 
only  one  or  two  years  in  force  is  not  so  large  a  factor,  it  is  fomid 
that  the  valuation  by  the  select  and  ultimate  tables  vn.th  three  and 
one-half  per  cent,  interest  is  ninety-seven  per  cent,  of  that  made  in 
the  ordinary  way  and  considerably  greater  than  a  four  per  cent, 
reserve  made  in  the  ordinary  way.  The  reserve  by  the  first  year 
term  method  is  about  eighty-two  and  one-half  per  cent,  of  that 
computed  m  the  ordinary  way  with  three  and  one-half  per  cent, 
interest  and  about  ninety-five  and  one-half  per  cent,  of  an  ordinarj' 
four  and  one-half  per  cent,  reserve.  In  actual  amount  it  falls  short  of 
the  former  by  $406,769.  Of  course  it  is  obvious  that  these  particular 
results  apply  only  to  a  company  running  the  exact  course  assumed  for 
the  hypothetical  company,  but  it  is  believed  that  they  are  at  least 
suggestive. 

Of  two  companies  whose  business  followed  the  course  of  the  hypo- 
thetical company,  one  calculating  its  reserve  on  the  first  year  term 
method  would  be  able  at  the  end  of  five  years  to  show  a  surplus 
$200,000  greater,  and  at  the  end  of  ten  years  $400,000  greater  (the 
reserve  being  that  much  less),  than  one  which  valued  its  liabilities  in  the 
old  accustomed  way.  It  is  true  that  there  might  be  a  counterbalance 
in  the  way  of  a  smaller  credit  so  far  as  deferred  premiums  on  first 
year's  business  were  concerned,  but  this  would  not  make  a  great  differ- 
ence. The  exigencies  of  present  conditions  have  led  a  number  of 
companies  to  write  policy  contracts  providing  that  the  first  year's 
insurance   should  be  term   insurance,   thus  diminishing  the   reserve 
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required.  This  is  especial!}'  true  of  the  newer  and  younger  companies, 
but  a  few  of  these  reserve  in  the  ordinary  way.  Without  discussing 
at  all  the  expediency  of  writing  and  valuing  policies  on  the  first  year 
term  naethod,  one  comment  may  not  be  out  of  place  : — 

For  purposes  of  comparison  and  infonnation  it  seems  only  proper  in 
view  of  the  facts  above  mentioned  that  in  the  statements  put  forth  by 
companies  writing  first  year  term  policies  and  in  the  statistical  com- 
pendiums  in  which  the  statements  of  the  various  companies  are  gathered 
as  well  as  in  the  official  reports  of  State  Departments  that  a  note 
should  always  be  appended  in  connection  with  the  reserve  that  the 
policy  contracts  are  written  with  the  first  year  term  provision,  just  as 
it  is  customary  to  state  in  the  case  of  a  reserve  calculated  in  the 
ordinary  way,  the  rate  of  interest  assumed. 
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A  Method  of  Verifying  Valuation  Results. 


BY   W.    U.    PEILER. 


The  method  herein  described  is  a  recent  adaptation  of  the  well- 
kuowu  scheme  based  upon  the  process  of  calcuhition  indicated  in  the 
so-called  Accumulation  Formula.  It  will  be  interesting  to  note  that, 
about  the  year  1867,  Sheppard  Homans  published  the  rules  of  a  system 
of  close  interpolation  based  on  the  same  principles,  and  that  formerly 
many  American  companies  employed  methods  of  a  similar  form. 

With  the  volume  and  variety  of  life  insurance  involved  at  the 
present  day,  it  becomes  necessary  to  abandon  refinements  and  to  econ- 
omize in  other  ways.     To  describe  the  present  modification  concisely  : 

Let  M^  =         „ ^  and  K^  pertain  to  the  current  and  V  to  the  next 

preceding  year  of  insurance,  then  the  method  consists  of  obtaining  the 
aggregates  of  F,  P,  \^^y  M^  by  calculation  and  verifpng  the  results 
on  the  basis  of  the  equation 

i>/,  =  F+p+i(F+P)-^ir,. 

The  quantities  F,  P,  V -^  P,  ^K„  M^  per  SI, 000  are  tabulated  in 
several  sets,  one  conforming  with  the  arrangement  of  groups  of  insur- 
ance, for  convenient  use  with  the  calculating  machine,  and  one  or  more 
sets  for  ready  reference  in  seriatim  work. 

The  annual  labor  consists  of  three  jDarts.  Policies  issued  prior  to_ 
the  current  fiscal  year,  exclusive  of  maturing  policies,  are  valued  as 
they  stood  in  force  on  the  first  of  the  year.  The  insurance  is  arranged 
in  columns  of  groups,  each  column  presenting  the  same  year  of  issue 
and  the  same  kind,  and  each  group  in  the  column  the  same  age  at 
issue.  Paid-up  insurances  are  arranged  by  year  of  birth  or  by  the 
nearest  quinquennial  age  at  maturity  and  present  age.  Under  annual 
premium  policies  FH-  Pis  applied  in  one  quantity  and  the  aggregate 
P  is  separated  by  means  of  a  re-arrangement  of  insurances  and  verified 
by  the  required  correction,  plus  and  minus,  of  the  preceding  year's 
result.  This  part  of  the  labor  may  be  performed  at  convenient  inter- 
vals through  the  year. 

Cancellations  and  changes,  exclusive  of  those  pertaining  to  new 
business,  are  recorded  seriatim  on  sheets  containing  separate  columns 
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for  plus  and  minus  corrections  of  the  quantities  V,  P,  ^K^,  M^.  The 
results  are  cast  and  proved  by  pages.  This  part  of  the  labor  is  given 
the  preference  as  to  time,  and  kept  up  closely  to  date. 

New  policies  issued  during  the  year  are  entered  on  cards,  cancella- 
tions and  changes  being  corrected  as  they  occur.  The  insurance  is 
grouped  and  valued  similarly  to  that  of  previous  policies.  It  is  evi- 
dent that  this,  and  any  other,  part  of  the  labor  may  be  modified  as 
desirable. 

The  accompanying  illustration  represents  part  of  a  summation  sheet 
for  December  olst,  1904,  with  aggregate  corrections,  final  results  and 
proof,  and  also  results  and  proof  for  December  31st,  1903.  The 
amounts  are  abbreviated  to  the  nearest  thousand  : 


Valuation,  Am.  Ex.  3^%,  December  31,  1904. 
Final  Summary  and  Adjustment. 


Jan.  1, 
1904. 

Cancella- 
tions and 
Keduc- 
tions. 

Ee-in- 
stated. 

Auto- 
matic 
Paid-up. 

New 
Business. 

Dec.  31, 
1904. 

s..  .  .  . 

468,287 
133,275 

27,926 
5,264 

1,613 

221 

60 

6 

280 

2,279 

520 

14 
515 

55,747 

500,000 
^  128,752 

F  applied    . 
P    .    .    .    . 
\K,    .    .    . 
i/,  .    .    .    . 

Maturing    . 

j 

16,277 

2,168 

150,001 

3,772 

946 

141 

6,178 

2,237 

234 

2,042 

17,628 

2,281 

146,660 

Proof  for  December  31,  1904,  and  December  31,  1903. 


V.   . 
P.    . 

Total 


Total 


Dec.  31,  1904. 

128,752,000 

17,628,000 

2,561,000 

148,941,000 

2,281,000 
146,660,000 

148,941,000 


Dec.  31,  1903. 

119,848,000 

17,763,000 

2,390,000 

139,001,000 

2,172,000 
136,829,000 

139,001,000 
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To  guard  against  omissions,  tlie  insurances  involved  are  summed  and 
verified.  Of  the  methods  of  verifying  the  reserve  calculations,  two  are 
illustrated  as  follows  : 

I.  Progress  of  reserve  fund  from  the  end  of  the  preceding  to  the 
beginning  of  the  current  year  of  insurance  : 

M^,  preceding  year $136,829,000 

Twice  J/p 273,658,000 

F+P,  preceding  year, 136,611,000 

Tj,  preceding  year, 137,047,000 

Deduct  maturing  current  year, 3,772,000 

T'  current  year  on  insurance  in  force  January  1,  1904,  133,275,000 

II.  Progress  of  reserve  fund  from  January  1  to  December  31, 
1904: 

1.  Reserve,  January  1,  1904,     ....  $136,829,000 

2.  Net  Premiums, 17,628,000 

3.  Interest,  1903  to  1904, 2,390,000 

1904  to  1905, 2,561,000 

4.  Value  applied, 741,000 

Total  credits, $160,149,000 

Deduct  : 

5.  Maturing, $3,772,000 

6.  Reserve  cancelled,   .........       5,264,000 

7.  Cost  of  Insurance,  1903  to  1904,  .    .       2,172,000 

1904  to  1905,  .    .       2,281,000       13,489,000 

8.  Residue,  reserve  December  31,  1904,  $146,660,000 

For  an  intermediate  valuation,  say  on  June  30,  1905,  the  last  pro- 
cess is  extended  for  six  months  from  January  1,  1905  : 

1.  Reserve,  December  31,  1904,  or  January  1,  1905. 

2.  Ratio,   determined  from   former  ratios,  upon   company's  gross 

premium  accounts. 

3.  Estimated  from  former  results. 

4.  From  record  of  cancellations  for  1905. 

5.  From  company's  accounts  adjusted  by  deaths  falling  within  the 

year  of  maturity,  1905. 

6.  From  records  of  cancellations  for  1905. 

7.  Estimated  from  former  results. 
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For  the  purpose  of  analyzing  the  gains  made  in  1904,  it  is  desirable 
to  separate  the  reserve  cancelled  in  payment  of  death  claims  from  item 
6,  and  to  adjust  the  theoretical  items  2,  3,  5,  6  and  7  to  conform  to 
the  actual  accounts  of  the  company. 

It  will  be  in  order  to  call  attention  to  the  fact  that  this  method  of 
valuation  was  revised  and  given  a  practical  test  for  the  special  purpose 
of  facilitating  the  supervision  of  a  vast  amount  of  clerical  labor,  other- 
wise an  object  of  anxiety,  and  that  the  results  have  been  eminently 
satisfactory  both  in  point  of  efficiency  and  of  economy. 
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Some    Suggestions    Regarding    the    Education    of 

Actuarial   Students    and    the    Future 

Activities  of  the  Society. 


BY  ARTHUR   HUNTER 


The  enormous  increase  in  the  volume  of  life  insurance  in  this 
country,  tlie  development  of  our  business  in  foreign  countries,  and 
the  broadening  of  the  life  insurance  field  to  include  all  kinds  of 
impaired  lives  and  all  forms  of  hazardous  occupations,  can  result  only 
in  this  country  becoming  the  centre  of  life  insurance.  Li  fact,  at 
the  present  time  the  total  insurance  in  force  of  the  American  and 
Canadian  companies  is  greater  than  the  total  insurance  in  force  of 
all  the  companies  in  other  countries  throughout  the  world.  If  our 
actuaries  keep  pace  with  their  opportunities  and  with  the  increased 
requirements,  "our  Society  must  eventually  stand  foremost  in  practical 
influence  among  actuarial  institutions.  In  order  adequately  to  meet 
this  destiny,  the  principal  task  which  now  confronts  our  Society  is  the 
proper  technical  and  practical  training  of  the  younger  generation.  A 
systematic  effort  should  accordingly  be  made  to  train  our  students 
under  the  direction  and  authority  of  the  Society,  and  the  suggestions 
herein  submitted  are  made  in  the  hope  that  the  discussion  of  the  jiaper 
in  October  will  result  in  plans  being  undertaken  for  their  welfare. 
Even  if  a  larger  number  of  actuarial  students  were  trained  than  the 
companies  could  find  places  for  in  the  higher  actuarial  positions,  great 
good  would  be  done,  because  these  men  would  seek  other  fields  of 
activity  within  the  companies,  or  in  other  branches  of  business,  where 
their  actuarial  training  would  be  advantageous. 

We  have  taken  the  first  steps  towards  requiring  a  high  degree  of 
technical  and  practical  education  from  the  new  members  by  insisting 
upon  their  passing  examinations,  but  we  have  made  no  plans  looking 
towards  the  assistance  of  the  students.  This  paper,  therefore,  deals 
largely  with  the  means  of  assisting  students  by  the  individual  actuaries 
and  by  the  Society. 

In  the  first  place,  let  us  take  up  the  case  of  the  young  man  who  has 
not  yet  applied  to  be  admitted  to  the  examination  for  Associate.     In 
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order  that  he  may  take  Section  A  of  the  Society  examination,  he  must 
have  a  greater  knowledge  of  algebra,  book-keeping  and  the  theory  of 
compound  interest  than  can  be  received  in  a  high  school.  As  a  result, 
the  graduate  of  a  high  school  must  spend  about  two  winters  studying 
after  business  hours  in  order  to  obtain  the  necessary  knowledge. 
Speaking  from  personal  observation,  there  are  comparatively  few  of 
these  students  who  successfully  pass  the  exammations  because  the 
atmosphere  of  New  York  or  any  other  large  city  is  not  conducive  to 
persistent  study,  and  because  there  is  considerable  overtime  work  done 
in  the  offices  during  the  winter,  which  makes  inroads  into  their  even- 
ing time.  If  these  young  men,  therefore,  are  to  become  members  of 
this  Society,  they  must  receive  a  lot  of  encouragement  from  the  actu- 
aries of  the  companies,  who  should  help  to  make  the  evening  study  a 
habit  with  the  young  men.  Many  of  these  students  make  splendid 
resolves  and  occasionally  put  in  a  hard  night's  study,  but  do  not  fully 
realize  that  there  are  several  years'  work  ahead  of  them  before  they 
can  become  members  of  the  Society,  and  that  a  habit  of  study  is  essen- 
tial to  a  carrjnug  out  of  their  ambitions.  For  this  class  of  men,  there- 
fore, the  encouragement  of  the  actuaries  is  invaluable  because  the  road 
is  a  hard  one  to  travel,  and  considerable  strength  of  will  and  sacrifice 
of  pleasure  are  necessary  to  reach  the  goal.  Impress  upon  the  students 
that  high  resolves  to  study  which  do  not  materialize  into  action  are 
only  a  source  of  weakness,  because  they  give  an  impetus  to  the  habit 
of  inaction. 

The  next  class  of  men  to  whom  your  attention  is  drawn,  are  grad- 
uates of  universities,  and  this  is  a  class  who  are  being  more  and  more 
attracted  to  our  profession.  Out  of  the  fourteen  candidates  for  asso- 
ciateship,  whose  names  were  sent  to  the  members  of  the  Society  during 
February  and  March,  ten  had  already  received  university  degrees,  one 
was  in  process  of  obtaining  a  degree,  one  had  taken  a  course  in  mathe- 
matics in  a  university,  another  had  interrupted  his  university  course, 
leaving  only  two  who  had  gone  no  further  than  a  high  school.  In  the 
case  of  the  university  graduate,  a  considerable  part  of  the  mathematical 
work  for  Section  A  has  been  included  in  their  university  course,  but 
brushmg  up  is  necessary.  Some  of  them  study  just  enough  of  this 
elementary  work  to  pass  the  examination, — in  fact,  instances  are  known 
where  men  have  passed  Section  A  without  any  knowledge  of  one  of  the 
subjects,  as  their  work  was  so  good  in  all  the  other  subjects.  This  is 
something  which  the  actuary  should  discourage,  as  it  either  means  that 
the  evaded  subject  must  be  studied  in  later  years  when  the  mind  is  not 
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so  elastic,  or  tliat  the  man  \vill  poniianontly  suffer  from  \u<  lack  of 
knowledge  in  that  particular. 

\\'hon  it  comes  to  Section  B  of  the  examination  for  Associateship. 
it  is  not  nearly  so  necessary  to  urge  the  men  to  study,  as  the  Institute 
Text-Book,  Part  II,  is  usually  interesting  to  the  student  because  he 
is  learning  from  it  the  theoretical  basis  of  insurance  premiums  and 
reserves  while  he  is  working  at  the  office  in  their  practical  calculation. 
It  it  necessary,  however,  for  the  actuary  to  assist  the  men  by  giving 
them  the  tools  of  their  profession  which  include  the  Transactions 
of  the  Actuarial  Society,  the  Journals  of  the  Institute  of  Actuaries, 
Transactions  of  the  Faculty  of  Actuaries,  the  Institute  of  Actuaries' 
Text-Books,  Graduated  Exercises  and  Examples,  and  many  other 
volumes.  In  addition  to  such  a  reference  library,  it  is  an  advantage 
to  have  duplicate  sets  of  many  of  these  books  so  that  they  may  be  lent 
to  the  students  who  cannot  afford  to  buy  them. 

AVhile  the  technical  knowledge  required  for  Associateship  can  be 
largely  obtained  from  text-books,  it  is  hard  to  acquire  the  practical 
knowledge  necessary  to  pass  Section  B  without  the  assistance  of  the 
actuary  of  the  company.  This  can  be  more  readily  realized  by  recall- 
ing two  of  the  subjects  in  the  syllabus  : 

(a)  General  nature  of  insurance  contracts. 

(b)  Practical  examples  of  the  valuation  of  ordinary  forms  of  policy, 

including  joint  as  well  as  single  lives. 
When  it  comes  to  the  examination  for  membership,  it  is  very  difficult 
for  a  man  to  pass  successfully  without  the  active  co-operation  and 
direct  assistance  of  the  chief  of  his  department.  In  this  connection  a 
plan  may  be  mentioned  which  has  been  used  to  assist  the  younger  men 
with  excellent  results.  AVhen  a  new  problem  arises  in  office  practice, 
the  main  facts  are  given  by  the  actuary  to  one  or  two  of  his  assistants, 
with  a  request  that  they  work  out  the  solution  after  their  office  hours. 
They  are  particularly  requested  to  work  it  out  without  reading  any 
literature  on  collateral  lines.  After  the  solutions  are  received,  the 
question  is  discussed  with  them  and  they  are  told  what  solution  was 
finally  adopted,  with  the  reasons  for  the  decision.  Such  a  course  is 
not  only  helpful  to  the  young  man,  but  it  is  often  of  great  assistance 
to  the  actuary  as  the  view  of  the  assistant  may  be  directly  suggestive, 
or  if  impractical  may  start  a  train  of  thought  which  results  in  improve- 
ments in  the  intended  solution.  This  and  other  forms  of  help  need 
not  be  put  on  any  higher  gromid  than  that  of  self-interest.  It  is 
generally  conceded  that  the  higher  the  calibre  of  one's  assistants,  the 


29 

better  will  be  the  development  of  the  chief.  The  policy  of  keeping 
each  man  down  to  a  certain  routine,  or  refraining  from  giving  him 
information  regarding  the  general  office  work  on  the  ground  that  it 
will  lessen  the  importance  of  the  chief,  should  not  exist  in  any  com- 
pany in  this  generation.  Sometimes  the  disposition  to  refrain  from 
discussmg  a  question  is  due  to  the  feeling  of  the  actuary  that  he  must 
not  admit  a  lack  of  any  knowledge  which  his  junior  possesses.  This 
seems  to  be  a  wrong  view,  as  no  actuary  is  expected  to  be  as  familiar 
with  pure  mathematics  as  those  of  his  assistants  who  are  studyijig  that 
subject,  nor  is  he  likely  to  be  as  proficient  in  the  construction  and 
use  of  formulae  as  an  assistant  who  has  made  himself  a  specialist  in 
that  line. 

AVith  reference  to  the  subjects  for  examination,  there  are  one  or  tAvo 
additions  which  might  be  made  with  advantage.  The  only  require- 
ment as  to  book-keepiug  in  the  syllabus,  is  that  "the  principles  of 
double  entry  book-keeping"  are  called  for  in  Section  A  ;  but  book- 
keeping is  a  most  important  matter,  and  more  complete  knowledge  of 
it  should  be  required.  The  actuary  is  usually  the  one  to  whom  the 
difiicult  questions  of  book-keeping  are  referred  at  the  end  of  each 
year,  and  accordingly  the  student  should  be  equipped  to  undertake 
that  work.  Would  it  not  be  advisable,  also,  to  cover  the  elements  of 
the  theory  of  finance  and  banking  ?  Questions  relating  to  Pension 
and  Widows'  Funds  are  now  being  frequently  brought  before  the 
actuary,  and  both  the  theory  and  practice  should  be  studied  by  the 
Associate.  It  is  not  the  purpose  of  this  paper  to  advocate  extensive 
technical  requirements,  which  have  only  a  theoretical  value,  but  it  is 
desirable  to  have  the  examinations  as  broad  as  they  can  be  made  Anth- 
out  keeping  out  desirable  men.  I  hope  that  it  will  always  be  our  pride 
to  give  the  best  marks  in  the  examinations  to  those  who  show  common 
sense  and  good  business  ideas.  It  is  advisable,  however,  not  to  decide 
on  the  subjects  for  examination  from  the  standpoint  of  utilitarianism 
alone,  because  in  that  case  the  members  would  not  be  broadly  trained, 
and  it  must  necessarily  follow  that  the  Society  of  the  future,  which 
would  be  composed  of  these  men,  would  have  a  narrow  horizon. 
Another  reason  for  requiring  a  broad  range  of  subjects  is  that  a  new 
study  can  be  mastered  with  most  ease  in  early  manhood.  If  the  sub- 
ject is  studied  at  school  or  college  certain  brain  paths  are  worn  which 
make  it  easier  to  take  up  the  same  thing  in  the  future.  Even  if  a 
slight  knowledge  is  obtained,  it  assists  the  man  in  mastering  the  subject 
when  his  mature  judgment  urges  him  to  go  deeper  into  it.  Professor 
James  of  Harvard  says  on  this  line  : — 
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"T  probaMy  sliockod  v'^^i  ^  moment  ago  by  saying  that  most  men 
begin  to  l>c  old  fogies  at  the  age  of  twenty-five.  It  is  true  that  a  grown- 
up adult  keep?  gaining  well  into  middle  life  a  great  knowledge  of  details, 
and  a  great  acquaintance  with  individual  cases  connected  with  his 
prolbssion  or  business  life.  In  this  sense,  his  conceptions  increase 
during  a  very  long  i)eriod  ;  for  his  knowledge  grows  more  extensive 
and  minute.  But  the  larger  categories  of  conception,  tlie  sorts  of  thing, 
and  wider  classes  of  relation  between  things  of  which  we  take  cognizance, 
are  all  got  into  the  mind  at  a  comparatively  youthful  date.  Few  men 
ever  do  acquaint  themselves  with  the  principles  of  a  new  science  after 
even  twenty-five.  If  you  do  not  study  political  economy  in  college,  it 
is  a  thousand  to  one  that  its  main  conceptions  will  remain  unknown  to 
you  through  life.  Similarly  with  biology,  similarly  with  electricity. 
What  percentage  of  persons  now  fifty  years  old  have  any  definite  con- 
ception whatever  of  a  dynamo,  or  how  the  trolley  cars  are  made  to  run  ? 
Surely  a  small  fraction  of  one  per  cent.  But  the  boys  in  colleges  are 
all  acquiring  these  conceptions." 

In  view  of  the  above  statement,  it  is  logical  that  reference  should  be 
made  to  the  age  limit  for  admission  as  Associate  and  as  Member.  When 
the  Society  wtls  incorporated,  and  for  many  years  thereafter,  it  was 
advisable  to  have  a  membership  age  limit  of  25  because  there  were  no 
examinations  to  be  passed,  and  the  question  whether  a  man's  standing 
warranted  his  acceptance  could  hardly  be  determined  before  that  age. 
At  the  present  time,  on  the  other  hand,  the  Society  has  rigid  exam- 
inations which  are  continually  being  broadened,  and  the  same  necessity 
for  the  age  limit  does  not  exist.  Referring  now  to  the  age  limit  for 
Associateship,  it  seems  unjust  to  ask  a  man  to  wait  until  21  years  of 
age  before  passing  in  algebra,  geometry,  and  other  purely  mathematical 
requirements  which  can  be  acquired  before  the  age  of  19.  At  present 
admittance  is  denied  to  any  of  the  examinations  until  the  applicant  is 
21.  The  age  might  be  changed  to  19  for  Section  A,  or  eliminated 
entirely  for  that  Section.  So  far  as  admission  to  Associateship  is 
concerned,  it  might  be  advisable  to  leave  the  age  at  21,  but  if  a  young 
man  has  acquired  sufficient  knowledge  at  23  to  pass  the  final  examin- 
ation for  Membership  and  has  a  proper  standing  in  the  community, 
why  should  he  not  be  admitted  ?  K  that  is  thought  inadvisable,  then 
the  Society  might  allow  him  to  pass  the  final  examination,  but  keep 
him  on  probation  until  age  25  before  giving  him  the  priN-ileges  of  full 
membership. 

There  is  another  way  in  which  the  actuaries  may  assist  their  younger 
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brethren,  that  is,  by  verging  them  to  write  papers  for  the  Society,  and 
by  helping  them  to  obtain  the  necessary  data.  Many  young  men 
hesitate  to  ask  their  chief  for  the  privilege  of  preparing  papers  on 
certain  lines  because  they  fear  a  refusal.  If  the  suggestion,  therefore, 
came  from  the  chief,  there  would  be  little  doubt  that  a  paper  would  be 
the  outcome.  Some  men  also  hesitate  because  the  subjects  which  have 
suggested  themselves  to  their  minds  appear  trifling,  and  a  word  of 
encouragement  or  advice  is  all  that  is  necessary  to  start  them  on  the 
right  road. 

The  Society  is  again  indebted  to  I\Ir.  Fackler  for  offering  the  Asso- 
ciates' Triennial  Prize  of  $150.  That  sum  is  to  be  divided  into  two 
prizes  of  8100.  and  S50.  An  examination  of  the  papers  presented 
during  the  last  triennial  covered  by  Mr.  Fackler' s  thoughtful  offer, 
shows  the  beneficial  effect  of  competition  among  the  Associates.  Leav- 
ing out  of  account  those  papers  which  had  also  been  presented  to  the 
International  Congress,  the  President's  addresses,  and  two  notes  of 
less  than  a  page  of  printed  matter,  there  were  31  papers  presented 
during  the  three  years,  of  which  14  were  by  Members  and  17  by  those 
who  were  Associates  any  time  between  October,  1900,  and  May,  1903. 
If  we  exclude  the  first  meeting  after  Mr.  Fackler' s  Prize  was  announced, 
there  were  23  papers  presented  at  the  five  following  meetings,  of  which 
10  were  by  Members  and  15  by  Associates.  The  great  value  to  the 
Associates  and  to  the  Society  as  a  whole  from  the  competition  was  that 
many  men  then  took  their  first  step  m  putting  their  thoughts  on  paper. 
After  the  first  step  is  taken,  a  man  is  likely  to  continue  active  work  of 
that  character,  but  if  he  delays  preparing  a  technical  or  practical  paper 
until  he  has  passed  30  years  of  age,  the  chances  of  his  doing  so  there- 
after becomes  increasingly  less  as  the  years  pass.  It  cannot  be  im- 
pressed too  strongly  upon  the  younger  men  that  he  who  receives  the 
most  good  from  preparing  a  paper  is  the  writer  of  it. 

In  connection  with  the  plans  for  educating  students,  could  the  Society 
not  hold  meetings  once  a  month  in  New  York  City,  from  November 
to  March  inclusive,  and  in\nte  thereto  all  those  who  are  studying  for 
actuarial  examinations  ?  These  meetings  might  not  be  limited  to  those 
who  have  actually  applied  for  admission  to  our  examinations,  but  each 
member  might  have  the  privilege  of  bringing  any  men  from  his  com- 
pany who  wished  to  come.  Lectures  might  be  given  on  subjects  of 
practical  importance  which  are  not  ftilly  treated  in  the  text-books.  In 
order  to  illustrate,  the  following  five  subjects  are  suggested  : — 
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History,  character  and  use  of  mortality  tahUs,  with  the  most  recent 

methods  lur  their  construcliuii  and  graduation. 
Book-keeping  methods  of  treating  reserves,  surplus,  etc.,   and  the 

closing  entries  necessary  at  the  end  of  a  financial  year. 
Theoretical   and  practical   methods  of  loading  premiums,   and   the 

advantage  of  each  method. 
Methods  of  apportioning  sur])lus  on  Annual  Dividend  Policies. 
The  law  as  applied  to  Beneficiaries  under  life  insurance  contracts. 

This  course  of  lectures  might  usefully  be  continued  for  a  period  of  at 
least  three  years.  Such  meetings  would  not  only  have  the  advantage 
of  assisting  the  students  in  their  work,  but  would  bring  the  men  of  one 
company  in  friendly  touch  with  those  in  other  companies.  It  would 
help  to  broaden  the  student  and  would  prevent  his  getting  into  the 
narrow  groove  of  thinking  that  his  company  has  a  monopoly  of  all  the 
virtues. 

These  lectures  might  then  be  published  as  the  "Text-Book  of  the 
Actuarial  Society  of  America, ' '  and  would  be  the  continuation  oii  prac- 
tical lines  of  the  Institute  of  Actuaries'  Text-Book,  Parts  I  and  II. 
The  succeeding  lectures  to  those  suggested  should  therefore  give  the 
methods  in  vogue,  particularly  in  the  United  States  and  Canada,  of 
treating  changes  in  policies,  of  handling  aggregate  valuations  of  policies 
and  of  carrying  on  other  parts  of  the  practical  work  of  the  actuary.  If 
this  appears  too  heavy  a  task  to  put  upon  the  men  who  stand  at  the 
head  of  our  profession,  why  cannot  the  younger  men  assist  in  the  work, 
so  that  two  members  would  prepare  each  paper  ?  Let  the  younger  of 
the  two  authors  be  responsible  for  reading  all  the  papers  on  the  subject 
of  the  lecture  and  the  collection  of  the  necessary  material. 

AV^hen  I  first  made  this  suggestion,  I  inserted  the  names  of  the  men 
I  thought  would  do  this  work,  who  were  capable  of  doing  it,  and  would 
probably  do  it,  but  in  the  next  draft  I  took  that  out.  This  would  call 
for  thirty  men,  and  if  any  of  you  take  up  the  paper,  you  will  find  out 
it  is  very  easy  to  get  thirty  men  who  are  thoroughly  capable  of  doing 
this  class  of  work,  and  it  would  be  extended  over  a  period  of  three 
years.  These  thoughts  came  to  me  largely  from  helping  men  in  my 
office  who  were  going  up  for  the  examination,  and  finding  that  there 
were  a  great  many  subjects  in  which  practically  no  help  could  be 
obtained  from  any  of  the  text-books  at  the  present  time. 

In  order  that  the  work  might  be  carried  on  satisfactorily,  a  com- 
mittee should  be  appointed  who  are  thoroughly  in  sympathy  with  the 
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idea,  and  who  would  devote  their  time  and  energy  to  pnsliing  the  work 
forward  with  reasonable  rapidity.  If  the  idea  of  holding  meetings 
monthly  in  New  York  were  incorporated  with  the  idea  of  this  text- 
book, then  in  three  years  fifteen  subjects  would  have  been  dealt  with, 
and  these  subjects  with  their  subheadings  would  cover  practically  all 
the  phases  of  the  life  insurance  business  in  the  United  States  and 
Canada.  By  having  the  papers  read  before  the  monthly  meetings  the 
authors  would  have  the  advantage  of  the  criticisms  by  other  members 
before  putting  the  papers  into  type.  This  would  be  simply  invaluable 
to  the  authors,  because  no  man  is  ever  satisfied  with  any  of  his  pro- 
ductions until  the  weaknesses  have  been  pointed  out  by  some  one  who 
is  not  steeped  in  the  subject. 

One  of  the  greatest  needs  in  this  country  is  a  table  of  mortality  for 
annuitants.  While  it  is  possible  for  an  individual  member  of  the 
Society  to  invite  companies  to  contribute  their  experience,  as  Mr. 
Weeks  did  in  1896,  the  standing  of  the  Society  would  be  increased 
if  it  undertook  the  work.  There  are  many  questions  which  could  be 
answered  by  such  an  experience,  and  accordingly  it  might  be  divided 
into  the  following  sections  :-  - 

First — Mortality  on  anniiitants  in  American  and  Canadian  Com- 
panies, irrespective  of  residence. 

Second — Mortality  on  annuitants  resident  in  the  United  States  at  the 
date  of  purchase  of  the  annuity. 

Third — Mortality  on  annuitants  born  in  the  United  States  and 
Canada. 

The  above  data  should  be  tabulated  by  age  at  purchase  and  accord- 
ing to  annuity  years,  corresponding  to  insurance  years,  so  that  the 
effect  of  the  selection  against  the  company  may  be  traced  in  the  early 
annuity  years.  It  would  also  be  interesting  to  make  up  the  experience 
both  by  lives  and  by  amounts,  so  as  to  determine  whether  or  not  there 
was  a  selection  against  the  company  on  large  annuities,  as  there  appar- 
ently is  on  large  insurance  policies.  As  it  has  been  conclusively  proved 
that  there  is  a  considerable  difference  between  the  mortality  under 
annuity  contracts  on  men  and  women,  the  data  for  the  groups  already 
mentioned  should  be  tabulated  separately. 

The  suggestions  contained  in  this  paper  are  not  put  forward  in  the 
expectation  that  they  will  be  adopted  in  their  present  form,  but  in  the 
hope  that  the  wisdom  of  the  Society  will  be  applied  to  their  improve- 
ment and  to  their  practical  application. 
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Ax  Accumulation  Formula  for  Policy  Values. 


BY  PERCY  C.  H.  PAPI>S,  A.  I.  A. 


Some  years  ago  I  found  it  necessary  to  calculate  tables  of  policy 
values  for  10,  11,  12,  etc.  up  to  30  Year  Endowment  Assurances  and 
for  10,  11,  12,  etc.  up  to  30  Payment  Life  Policies.  The  method 
which  I  used  is  one  that  I  have  not  seen  mentioned  in  any  actuarial 
works  and  I  believe  it  is  an  original  one.  As  it  may  be  of  interest  and 
possibly  of  practical  use  to  some  of  our  members,  I  venture  to  draw 
attention  to  it. 

For  Endoiirment  Assurance  Reserves. 
Using  the  ordinary  notation  we  have 

nrz^  ^=  -^x  +  nm—n  |  -^^nTl   X  O'x+nm  —  n  | 

and  n  +  lFar_l,7^+Y|   =  A.x  +  nm  —  n\  -fz  — lm  +  1  |    X   0,x  +  nm  —  n\ 

Then    „Fx^  =n  +  iVx-ii;rTT\  —  (-^-^^i  —^x-iJirn'\  )  X  "'x  +  nif^z^i 
(1)  which  is  the  working  formula. 
Agam, 

p p         n  +  lVx  —  lm+l  I  nVxi;r\  (2) 

^^m  I       -^x—im  +  i  I  ^-  ;;;;  ^ 

"'x  +  nm  —  n  | 

As  this  formula  is  true  for  all  values  of  n,  it  is  true  when  n  =^  0,  and 
we  get 

p p  1  '^x  —  lm  +  l  I 

^^1       ^^-'"^+^1-""^^^=^  (3) 

Again,  ^Fx^jti  =l  —  (d-{-  P^^  )  X  a^  +  nin^z^i  (4) 

and  (d  +  P.-|  )  =  -^  (5) 

In  applying  these  formulae  the  reser%'es  for  policies  maturing  at  a 
single  age  (x  -{■  m)  are  calculated  on  the  same  working  sheet.  For 
purposes  of  illustration  I  have  calculated  the  values  of  an  endowment 
assurance  maturing  at  age  35  or  prior  death,  according  to  the  O**  Table 
with  3  ^  interest  as  shown  in  Table  A.  As  this  table  is  for  illustra- 
tion only  the  annuity  values  have  been  taken  to  but  three  places  of 
decimals. 
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TABLE  A. 


O^^  3  %  Reserves  for  Endowment  Assurances  Payable 
AT  Age  35  or  Prior  Death. 


Age  at 
Entry. 

(X) 

20             21 

22 

23 

24 

25 

a 
o 

Term  of 

End't. 

{m) 

15 
Years. 

14 
Years. 

13 
Years. 

12 
Years. 

11 
Years. 

10 
Years. 

•3 

%\  ^ 

.05471 

.05935 

.06473 

.07099 

.07841 

.08732 

1. 

11.302 

.05249 

.05725 

.06260 

.06898 

.07646 

2. 

10.655 

.10673 

.11626 

.12726 

.14017 

3. 

9.988 

.16265 

.17722 

.19399 

4. 

9.299 

.22041 

.24013 

5. 

8.588 

.28002 

6. 

7.853 

7. 

7.094 

8. 

6.310 

9. 

5.499 

10. 

4.661 

11. 

3.793 

12. 

2.895 

13. 

1.964 

14. 

1.000 

0 

11.928 

.083836 

.004644 

.005373 

.006267 

.007418 

.008904 

It  will  be  noticed  that  the  data  required  are  limited  to  the  values  of 
the  temporary  life  annuities  due,  and  one  net  premium  which  is  itself 
calculated  from  the  annuity  values.  The  calculations  are  performed 
on  the  Arithmometer  or  similar  machine. 

Making  use  of  formula  (5)  we  find  (d  -\-  P20i5"|  )>  which  is  the  first 
multiplier,  by  dividing  a20i5^|  ^^^^  unity.  We  then  set  c?2ii4-|  on  the 
machine  and  by  formula  (4)  calculate  1F2015-1.     We  next  clear  the 
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quotient  holes  und,  without  clmiii^ing  the  .setting  of  the  nmeliinc,  divide 
the  021,4 1  "'^^  1  ^'-•015 1  •  "^'^^  result  is  the  diU'erence  between  i'^iu  | 
and  i\>oi5-| ,  as  is  shown  by  formula  (3),  and  this  is  the  second  multi- 
plier. We  then  clear  the  machine,  set  a22i3"|  ^^  ^^^^  P^"^  ^^^  ^^^ 
oToolvi  W  means  of  formula  (4).  Without  changing  the  setting  of 
the  machine  in  any  way  we  find  1F2114-1  by  means  of  formula  (1)  and 
another  calculation  gives  the  difference  between  P22ii-\  and  P2114-1 , 
which  in  turn  is  the  next  multiplier. 

It  will  be  observed  that  with  the  lever  of  the  machine  set  at  division 
one  multiplication  is  all  that  is  required  to  obtain  each  policy  value, 
and  at  the  end  of  each  line  of  values,  one  division,  which  is  performed 
without  any  change  of  the  machine,  gives  the  additional  multiplier 
which  is  required  in  the  next  line. 

In  the  example  shown,  the  calculations  have  been  performed  as  far 
as  necessary  to  obtain  the  set  of  multipliers.  If  the  last  column  of 
values  is  checked  the  accuracy  of  the  whole  sheet  is  pretty  well  assured. 
It  is  possible  to  make  a  slight  error  in  one  line  and  automatically 
correct  it  in  the  next,  but  if  the  premiums  are  checked  independently 
by  mean  of  conversion  tables,  this  may  be  guarded  against. 

The  first  multiplier  is  (d  -\-  P20Tr|  )•  ^^  we  subtract  the  value  of 
d  from  this  we  have  the  value  of  P20i5"|  and  the  continuous  addition  of 
the  multipliers  gives  the  other  net  premiums. 

On  page  368  of  Vol.  xxii,  J,  I.  A.  will  be  found  an  article  by  Mr. 
David  Garment  on  the  Construction  of  Tables  of  the  Values  of  Endow- 
ment Assurance  Policies  and  in  the  closing  paragraph,  on  page  380, 
the  author  issues  a  challenge  which  I  feel  almost  tempted  to  take  up. 
The  advantages  which  I  think  I  may  claim  for  my  formula  are,  that, 
no  tables  of  the  differences  of  the  temporary  life  annuities  are  required  ; 
only  one  annual  premium  for  each  table  of  values  need  be  calculated  ; 
all  the  work  appears  on  the  final  sheets,  thus  limiting  the  chance  of 
errors  being  made  in  taking  off  values  from  preliminary  sheets  ;  the 
formula  is  equally  applicable  to  those  Endowment  Assurances  where 
an  additional  premium  is  jiayable,  in  some  cases,  a  day  before  maturity. 
This  last  is  a  distinct  advantage  to  ofiices  requiring  Tables  of  Values 
of  these  assurances  as  Mr.  Garment's  formula  ^vill  not  apply. 

The  method  I  have  described  would  be  of  most  use  to  those  oflSces 
which  require  the  values  of  endowment  assurances  maturing  at  quin- 
quennial ages,  but  by  a  modification  of  the  method,  the  values  of 
ordinary  endowment  assurances  for  quinquennial  terms  of  years  may  be 
obtained,  as  shown  in  Table  B. 


TABLE  B. 

O^^  3  (fo  Reserves  foe  Endovvment  Assurances  Payable 
AT  Age  50  or  Prior  Death. 


Age  at 
Entry. 

20 

25 

30 

35 

40 

Term  of 

c 

End't. 
(m) 

30  Years. 

25  Years. 

20  Years. 

15  Years. 

10  Years. 

.2 
2 

3 

.24049 

.30629 

.40526 

.56984 

.89794 

1. 

18.414 

.02084 

.02683 

.03602 

.05167 

.08408 

2. 

18.012 

.04221 

.05450 

.07307 

.10506 

.17125 

3. 

17.598 

.06423 

.08288 

.11124 

.16008 

.26139 

4. 

17.173 

.08683 

.11204 

.15059 

.21700 

.35498 

5. 

16.735 

.11012 

.14210 

.19113 

.27590 

.45214 

6. 

16.286 

.13399 

.17299 

.23292 

.33678 

.55298 

7. 

15.823 

.15861 

.20478 

.27611 

.39990 

.65787 

8. 

15.348 

.18387 

.23753 

.32061 

.46517 

.76715 

9. 

14.860 

.20982 

.27129 

.36665 

.53294 

.88108 

10. 

14.357 

.23657 

.30607 

.41430 

.60329 

11. 

13.840 

.26406 

.34192 

.46354 

.67631 

12. 

13.308 

.29235 

.37897 

.51460 

.75226 

13. 

12.760 

.32149 

.41715 

.56739 

.83140 

14. 

12.195 

.35153 

.45665 

.62221 

.91389 

15. 

11.613 

.38248 

.49752 

.67911 

16. 

11.013 

.41438 

.53977 

.73818 

17. 

10.393 

.44735 

.58357 

.79961 

18. 

9.754 

.48133 

.62886 

.86362 

19. 

9.093 

.51648 

.67589 

.93035 

20. 

8.409 

.55285 

.72471 

21. 

7.702 

.59045 

.77538 

22. 

6.969 

.62942 

.82808 

23. 

6.211 

.66973 

.88300 

24. 

5.424 

.71158 

.94025 

25. 

4.607 

.75502 

26. 

3.759 

.80012 

27. 

2.877 

.84702 

28. 

1.958 

.89588 

29. 

1.000 

.94683 

0. 

18.806 

.053175 

.006580 

.009897 

.016458 

.032810 

d. 

.0291262 

It  will  be  observed  that  P,-!  —  Px-5^;rT5-\  =  ^^""'^""*  +  °1  (6) 

and  taking  (x  +  m)  equal  to  50,  for  example,  Ave  may  use  a  working 
sheet  similar  to  that  already  described  but  for  quinquennial  ages  at  entry 
only.  From  the  same  data  we  may  obtain  the  reserves  for  the  first 
five  years  of  a  30  year  endowment  assurance  issued  at  age  20  ;  and 
dividing  5  T^205o"|  ^J  ^2525"! .  ^'e  have  tlie  difference  between  P2525'|  ^^^ 
i*20;{o  I »  which  is  also  the  multiplier  required  to  obtain  the  reserves  for 
the  25  year  endowment  assurance  from  those  for  the  30  year  policy. 
Table  B  shows  the  calculations. 

The  final  or  every  cohunn  of  values  may  be  conveniently  checked 
by  addition.  It  will  be  found  tliat  the  sum  of  the  reserves  for  an  ?)j, 
year  endowment  assurance  is  equal  to 

tTnV^l=^n~?l^^^±^^^^  (7) 

where  n  has  all  values  from  1  to  m. 

The  values  of  «j +  ,,„,_„  1  may  be  conveniently  summed  as  they 
appear  on  the  working  sheet. 

This  method  may  be  employed  in  a  similar  manner  to  calculate  the 
resers'es  for  limited  payment  life  policies,  but  a  card  of  whole  life  single 
premium  values  will  be  needed  to  calculate  the  initial  values  of  each 
line. 

The  check  formula  in  this  case  Avill  be 

where  n  has  all  values  from  1  to  7i. 

Taking  into  account  the  fact  that  no  preliminary  calculations  are 
required,  that  the  machine  is  set  but  once  for  each  line  of  values,  that 
each  multiplication  gives  a  policy  value  and  that  the  annual  premiums 
are  calculated  as  w'ell  as  the  reserves,  the  method  I  have  described  is, 
I  venture  to  suggest,  as  rapid  as  any  that  can  be  employed.  If  we 
take  into  account  the  simplicity  of  operation  it  will  be  seen  that  the 
liability  of  mistakes  occurring  is  largely  eliminated.  If  the  ^lillionaire 
machine  is  used  the  values  may  be  calculated  very  rapidly. 

It  may  happen  that  tables  of  temporary  life  annuities  are  not  avail- 
able, but  if  tables  of  single  premiums  for  endowment  assurances  have 
been  calculated,  the  method  I  have  suggested  is  equally  applicable. 
The  formulae  written  in  terms  of  the  single  premiums  are  as  follows  : — 
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—  ^m  +  ii 1  'x—im  +  1  /OA\ 

d  -i_^     „__=-  (3A) 


and 

where 


„F.;;r,  =  l-^^t^'(l-J.+„--:^)  (4A) 

—d~~l-A.^  (5A) 

ST« F.^  =  m  -  ?i(i_Z^i±^HE»i)  (7A) 

Sl»H:nF;  =  S'Mx  +  n  —  ^^^-^  —  -^^ ^  +  n ,jr^r^ |  )  (8A) 


^    "l-^^Tl 
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Note  on  Limit  of  Risk. 


BY   ROBERT   HENDERSON. 


It  has  been  suggested  to  me  that  a  statement  in  mathematical  form 
of  the  reasoning,  upon  -which  certain  statements  made  by  me  in  the 
discussion  last  October  of  Mr.  Nichols'  paper  Avere  based,  would  be  of 
interest  to  the  Society.  The  following  is  accordingly  a  statement  of 
the  processes  by  which  these  results  were  arrived  at.  At  the  same 
time,  the  opportunity  is  taken  to  incorporate  some  additional  matter 
bearing  a  close  relation  to  the  subject. 

Let  a  be  the  net  amount  at  risk  on  a  policy  and  q  the  expected 
rate  of  mortality,  then  qa  is  the  expected  death-strain  and,  since 
^=  (1  —  5)  is  the  probability  of  a  departure  — qa  from  this  amount 
and  q  is  the  probability  of  a  departure  a  —  5a  or  pa,  the  mean  value 
of  the  square' of  the  departure  is  p(qay  -\-  q(pay  or  pq^a^  -\-  qp^a^ 

=  (p  +  q)p<i(^^=pq(^'- 

Consequently  for  a  large  number  of  policies  for  varying  amounts  at 
risk  and  at  varying  rates  of  expected  mortality,  the  total  expected 
death-strain  is  "^qa  and  the  second  moment  of  the  curve  of  frequency 
of  the  departure  of  the  actual  death-stram  from  the  expected  is  Xj^qa"^. 
This  follows  from  the  fact  that  the  total  departure  is  equal  to  the 
algebraic  sum  of  the  departures  on  the  individual  policies.  The  mean 
value  of  the  square  of  this  departure  is  consequently  equal  to  the  sum 
of  the  mean  values  of  the  squares  of  the  separate  departures  jilus 
twice  the  sum  of  the  mean  values  of  the  products  of  these  departures 
taken  two  at  a  time.  But  all  of  these  latter  mean  values  separately 
vanish  so  that  the  second  moment  of  tlie  sum  reduces  to  the  sum  of  the 
second  moments  or  in  this  case  ^</a^ 

"Where  the  policies  are  all  at  the  same  age  and  consequently  q  is  the 
same  throughout,  these  become  respectively  q%a  and  pq%a^  and  where 
there  are  N  policies  with  the  same  amount  A  at  risk  in  each,  they  take 
the  forms  qNA  and  pqNA'  respectively. 

It  is  evident  therefore  that,  so  far  as  concerns  the  amount  of  the 
expected  death-strain  and  the  second  moment  of  the  departure  of  the 
actual  death-strain,    any  group   of  policies   at  a  given   age  will  be 


41 

equivalent  to  N  policies,  each  having  an  amount  .1  at  risk,  if 
NA  =  %a,  the  total  amount  at  risk,  and  NA'  =  ^a",  the  sura  of  the 
squares  of  the  amounts  at  risk.  From  these  equations  we  have  A, 
which  we  may  call  the  equivalent  average  amount,  equal  to  Xa-j^a 
and  iV,  which  we  may  call  the  equivalent  number,  equal  to  (Sa)7Sa^. 
Thus  far  we  have  considered  only  one  expected  rate  of  mortality, 
whereas  in  practical  cases  a  company's  busmess  consists  of  policies 
subject  to  various  rates  of  expected  mortality.  In  this  latter  case  we 
may,  however,  select  some  standard  age  w  to  which  the  others  are  to  be 
referred  and  then  determine  N  and  A  by  the  equations 

NAq^  =  "^aq^  and  NAyjq^  =  'Z^^^PJlz  whence 

Ap  ==  M^i  or  ^  =  S!^- and 

^        2,a-p  a  k  2.(1  P  q 

^^         I    xlX  «?■•-•         .LZlx 

For  example,  suppose  we  know  that  the  cases  at  age  x  are  equivalent 
to  n^  cases  each  for  an  amount  s^,  at  risk  at  that  age,  and  we  desire 
to  know  the  equivalent  average  amount  A  and  the  equivalent  number 
N  at  age  tt'  corresponding  to  these  policies.     Then  we  have 

Av   =  ==A^  =    ""^'^     =  V  -^  =s  p  or  A=^s  and 

The  age  can,  if  desired,  be  so  selected  that  q^^  =  -^^  and  hence  NA 

=  2«-  In  comparing,  however,  as  to  stability  two  groups  of  policies 
for  which  ?i'  would  have  different  values,  the  above  investigation  shows 
that  Xk^  rather  than  X  would  be  the  proper  basis  of  comparison. 

Reverting  now  to  the  simple  case  where  all  policies  are  subject  to  the 
same  rate  of  mortality,  let  us  study  the  effect  of  an  increase  in  the 
limit  of  risk.  Let  the  maximum  amount  as  increased  be  x  and  sup- 
pose that  all  policies  except  those  of  the  maximum  amount  can  be 
represented  by  N  policies,  each  with  an  amount  at  risk  A.  Then 
the  equivalent  number,    including   these   maximum  policies   will  be 

-jiTA2~_i_ r  if  we  suppose  m  of  these  maximum  risks  to  be  taken. 

This  will  be  less  than  N  if 

N  (NA'  +  mx')  >  (NA  +  mxy 
or  N'A'  +  Nmx'  >  N'A'  +  2mnAx  +  ?mV 
or  7n(iV —  ?;i)x^  >  2NmAx 
or  (JV—  vi)x  >  2NA 
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This  is  plainly   impossible    for   positive  integral  values  of  vi   unless 
(X—  l)x  >  2iY.4  or  X  >  -^zZy 

For  large  values  of  ^Y,  such  as  would  usually  be  in  question,  this  would 
not  difler  materially  from  2A.  When,  however,  x  is  greater  than  this 
value,  the  equivalent  number  will  be  less  than  N  for  small  values  of 
m,    but   will   again    attain    that   value   when   (iV —  m)x  =^  2NA    or 

vix  =  Nx  —  2XA  or  m  =  N — =^  J\M  1 —  j ,    or   in    words, 

Avhen  m  is  equal  to  the  difference  between  X  and  twice  the  number 
of  policies  of  x  each  which  the  total  amount  at  risk  would  make.  If, 
therefore,  we  can  count  on  obtaining  this  number  of  the  maximum 
line,  we  need  not  fear  any  decrease  in  the  equivalent  number. 

By  differentiating,  with  respect  to  m,  the  logarithm  of  the  expression 
for  the  equivalent  number,  we  see  that  the  minimum  is  reached  when 

2x  x^ 

NA  -j-  vix      NA'^  +  mx-' 

or  x(NA  +  mx)  =  2{XA^  +  mx') 

or  mx'  =  NA{x  —  2 J.) 

^^Af^       2A\ 

or  m  =  N—  (1 1 . 

x\  X  ) 

It  is  evident  from  the  equation  x{XA  -f-  wi^)  =  2{NA^  -\-  mx"^)  that 

when    the    minimum    is    reached    the    equivalent    average    amount 

-jvrii — I is  equal  to  o  or  one-half  of  the  maximum.     From  this  it 

J}/ A  -\-  VIX        ^  2 

n  „           ,         ,            .     ,                ,        .             ,          2(NA  +  mx) 
lollows   that   the   equivalent   number   is   equal   to    —^ = 

■ ii^V  •*//  '*'\  / 

X  ' 

Suppose  now  that  it  is  required  that  the  equivalent  number  should  not 

at  its  minimum  value  be  less  than  M.     The  necessary  and  sufficient 

A  (         A\ 
condition  for  this  is  4iV—  ( 1 )    \M,  whence 


X    .  1  X 

2A-  — — ■^- 

1  — 


\^-x 
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This  will  always  be  true  if 

^  2NA 

In  other  words,  a  safe  limit  of  risk  would  be  found  by  dividing  twice 
the  total  amount  at  risk  by  the  minimum  equivalent  number. 

Taking  up  now  the  general  case  of  mixed  rates  of  mortality,  let  us 
suppose  that  the  business  of  the  company  is  equivalent  to  N  policies, 
on  separate  lives,  each  with  the  amount  A  at  risk  and  subject  to  the 
rate  q^  of  mortality.  Then  the  stability  of  the  mortality  experience 
will  be  increased  or  decreased  by  adding  a  policy  of  amount  S  at  age 
X  according  as 

{NAq^  +  Sqy  >  or  <  Nk^NA'p^q^  +  S^pji^),  or  as 

2NASq^q^  >  or  <  Nk^S'p^q^  —  S^  or  as 

2NAq^  >  or  <  Sij\Xp^  -  qj  -  >SK(i\\  —  kj,  or  as 

^~  k 

to 

This  would  seem  to  indicate  that,  so  far  as  this  element  of  the  problem 
is  concerned,  the  maximum  amount  acceptable  at  the  various  ages 
would  vary  inversely  as  p^.  This  is,  however,  based  on  one  year  as 
the  unit  of  time,  and  it  would  seem  that  on  account  of  the  continual 
change  in  the  busmess  of  a  company,  the  fluctuation  of  the  instanta- 
neous death-rate  would  form  a  more  logical  basis  of  comparison. 
Making  the  necessary  substitutions  and  eliminating  differentials,  we 
see  that  q^  and  k^  each  transform  into  fi^,  and  p^  transforms  into  unity, 
so  that  the  limit  of  amount  at  which  a  new  policy  would  cause  a 
decrease  in  the  stability  would  be 

2NAfi^          2NA         ^ ,  .      ^  , 

;iS  =  TTr ^^  = =  2-4  approxunately. 

iw  f^x  AT ix^ 

From  this  point  of  view  the  proper  measure  of  the  stability  of  the 

experience  is  JS'fi^.  =  -^  ^      . 

But  Nfi^,  is  the  product  of  the  equivalent  number  at  risk  and  the  ex- 
pected force  of  mortality  and  consequently  represents  the  expected 
equivalent  number  of  deaths  per  annum. 

Suppose  now  that  the  business  of  the  company  is  equivalent  to  N 
policies  of  A  each  at  age  w  and  that  the  new  business  brought  in  by 
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increasing  the  limit  is  equivalent  to  m  policies  of  x  each  at  age  a  then 

•11  ,      (NAfx   -f-  mxuL  y      ...       .„  , 
the  new  meaijure  of  stahilitv  will  be  ^^-72^-^-; 2  —    which  will  be 

greater  than  N/x^  if 

iV-.r>;  -f  2NviAxf.ji^  +  mV^x;  >  N'A'fiJ  +  Nynx'/xj.^ 
or  ??iVX"  >  Nmxixjx.^(x  —2 A) 
or  vixiL^  >  iVV„(a:  —  2 A) 

or?H/i^>iV/x,^(l  — — ) 

The  measure  of  stability  will  reach  a  minimum  with  respect  to  vi  when 
2.ru  x^u.  NA-u.   -f  //ij:V„       X 

or  2(iVvl''/l^  +  "i^Va)   =  -^-^^'/^^  +  W^^Va 

or  mx'fi^  =  A'^/i_^(:j;  —  2J.) 

The  form  of  the  second  of  the  above  equations  shows  that  the  minimum 
is  reached  when  the  equivalent  average  amount  has  been  raised  to  one- 
half  the  maximum.     When  the  minimum  is  reached  the  value  of  the 

'  ,  ...         ,             2(XAiJ^   -\-mxa)       , -^   Af^       A\ 
measure  of  stability  reduces  to  — ^ —  =  4iV/u,^— 11  —  — - )  • 

If  it  is  desired  that  this  minimum  value  should  not  reduce  below  Mfi^, 
it  is  necessary  that 


X  )   =  ^        N 


1        2^<      '1       ^^ 


=  ^ (1 + V^-^)  ^ ^^^^'^- 


The  result  of  this  investigation  appears  to  lend  more  support  to  Mr. 
Nichols'  statement  that  "the  maximum  line  which  any  corporation 
can  profitably  write  is  largely  determined  by  the  least  number  of 
policies  into  which  its  aggregate  risks  could  be  divided  and  still  furnish 
a  satisfactory  average"  than  it  does  to  Mr.  Young's  assertion  that  the 
company  should  be  able  to  get  a  suflScient  number  of  the  large  policies 
to  form  a  satisfactory  average. 

The  condition  x5  — j"-M  +  a/1  —  ttt),  or  its  approximate  form 
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2NA 

X  ^      y.^  ,  can  be  thrown  into  a  different  form,  which  is  for  some  pur- 

„  ,      .  1         2iV^^       2NAu        2tau       ,„, 

poses  more  useiul  ;  for  Ave  have  —jrr-  =     iir       =  ~\r^-      ^'^^  ^^^- 

merator  is  twice  the  expected  death-strain  per  annum,  while  the 
denominator  is  the  minimum  measure  of  stability  ;  or,  in  other  words, 
the  minimum  equivalent  number  of  deaths  per  annum,  which  is  con- 
sidered sufficient  to  give  the  desired  stability,  so  that  the  safe  limit  of 
risk  would  be  found  by  dividing  twice  the  expected  death-strain  per 
annum  by  the  least  number  of  deaths  per  annum  considered  sufficient 
to  give  the  desired  degree  of  stability.  For  example  :  suppose  a  com- 
pany's expected  annual  death-strain  is  $1,000,000  and  it  is  considered 
that  a  business  with  the  same  amount  at  risk  on  each  life  Avould  show 
a  satisfactory  amount  of  stability,  if  the  expected  annual  deaths  do  not 
fall  below  100,  then  the  rule  would  give  $20,000  as  the  limit  of  risk. 
This  approximate  rule  assumes  that  the  company  has  already  attained 
the  required  degree  of  stability  and  has  not  materially  exceeded  it. 
Any  considerable  excess  would  open  a  margin  for  increasing  the  limit 

as  the  factor  (l  +  ^i  _  ^\  or  (l  +  Jl  _  ^\  would  then  differ 

appreciably  from  miity. 

We  may,  in  fact,  in  all  cases  substitute  il//x^„  —  m^i^  for  JZ/a^  in  the 
denominator,  where  in  is  the  number  of  maximum  risks  expected  and 

a  the  equivalent  age.     For  the  expression,  \tai      7 — '2      ,  for  the 

•  to  ~r  r'a 

measure  of  stability  can  be  thrown  into  the  form 

NA'/x^  -\-  mx'fi^ 
which  is  easily  seen   to  be  intermediate  in  value  between  Nfx^^  and 

+  "^/'t .   since  NA^u.    and  mx'u.    are  both  positive,   [- — ;     • 

is  intermediate  in  value  between  a  and  6  if  jo  and  q  are  both  positive). 

The  measure  of  stability  is  therefore  ^  Mfi.^  where  M  ^  N 

if        ^       +  "i/^„  ^  M,x.^  or  if  — ^  >  Mix^  —  m{i^ 
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The  preccdinji;  investigation  is  based  upon  the  assumption  that  the 
magnitude  of  the  fluctuation  in  the  ratio  of  the  actual  to  the  expected 
death-strain  is  the  proper  standard  of  comparison  and  this  is  to  a  large 
extent  true  especially  where  the  business  is  on  the  participating  plan 
and  the  distribution  of  profits  is  made  by  the  contribution  formula. 
Other  considerations  would,  of  course,  come  into  the  problem  in  the 
case  of  no  profit  business,  including  annuities.  And  in  the  comparison, 
with  respect  to  limit  of  risk,  of  annuities  w4th  assurances,  the  fact  of 
the  ske^NTiess  of  the  curve  of  frequency  of  the  gain  or  loss  from  mor- 
tality being  in  opposite  directions  for  these  two  classes  of  risk,  wiU  be 
found  worthy  of  consideration. 

It  is  not,  however,  necessar}''  for  our  present  purpose  to  enter  into 
this  question,  as  this  paper  is  not  intended  as  a  complete  investigation 
into  the  theorj'  of  the  limit  of  risk,  but  is  merely  a  demonstration  in 
mathematical  form  of  the  conclusions  stated  by  me  in  the  discussion 
last  October  on  Mr.  Nichols'  paper  as  given  on  page  143  of  the 
transactions  of  that  meeting. 
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Mortality  Among  Athletes  and  Other  Graduates 
OF  Yale  University. 


BY  JOHN   M.    GAINES  AND  ARTHUR  HUNTER. 


Much  has  been  written  m  a  vague  way  and  more  has  been  floating 
nebulously  in  the  popular  mind  as  to  the  damage  done  to  the  young 
American  college  man  by  his  athletic  training.  One  writer,  hostile  to 
athletics,  quotes  Galen  the  Greek  physician  as  describing  ' '  the  state  of 
health  of  professional  athletes  to  be  most  deceptive  and  precarious,  and 
their  state  to  be  of  no  use  for  any  sound  or  practical  purpose. ' '  In  the 
almost  total  lack  of  trustworthy  figures,  this  statement  and  others  similar 
to  it  have  had  perhaps  undue  weight.  The  only  facts  of  any  statistical 
pretensions  which  we  have  found  were  printed  in  the  Philadelphia 
Record  during  the  year  1901.  Of  113  men  who  had  been  in  the  Uni- 
versity of  Pennsylvania  crews  up  to  that  date  but  two  had  died,  and 
those  deaths  were  caused  by  typhoid  fever.  Two  others  claimed  to 
have  been  injured  by  the  strain  of  rowing.  The  opinions  of  the  medical 
authorities  of  the  University  of  Pennsylvania  seem  from  this  article  to 
be  that  heart  and  lungs  are  benefited  rather  than  injured  by  judicious 
and  gradual  training,  Mr.  Morgan  published  certain  statistics  in  1873 
regarding  men  who  took  part  in  the  Oxford-Cambridge  races  from 
1829  to  1869.  His  object  evidently  was  to  determine  whether  or  not 
the  contestants  were  injured  physically  but  he  did  not  compare  the 
actual  with  the  expected  deaths.  Out  of  the  294  oarsmen  255  were 
stiU  living  in  1873,  and  of  these  115  described  themselves  as  benefited, 
162  as  uninjured  and  17  said,  with  reservation,  that  they  had  been 
injured.  There  were  39  deaths,  and  a  calculation  shows  that  the 
expected  deaths  by  the  American  Table  should  have  been  61  approx- 
imately, thus  showing  a  ratio  of  actual  to  expected  deaths  of  64%. 

It  should  be  borne  in  mind  that  the  conditions  governing  training  in 
Britain  and  in  the  United  States  were  very  difl^erent,  and  that  the 
members  of  the  English  crews  were  not  so  carefully  selected  by  medical 
examination,  nor  so  rigorously  restricted  in  diet  as  the  American  crews. 

As  the  mortality  among  athletes  is  an  important  question  for  insur- 
ance companies,  the  authorities  of  Yale  University  were  kind  enough 
to  furnish  valuable  data  on  the  subject.     The  histories  of  the  individuals 
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who  com})osc<l  all  tho  various  teams  have  been  obtained  from  the  earliest 
time  when  intercollegiate  competition  was  organized,  —the  crew  from 
1855,  the  baseball  team  from  1865,  the  track  team  from  1868,  and 
the  football  team  from  1872.  The  mortality  was  traced  from  the  date 
when  they  became  team  members  to  the  31st  December,  1904.  Those 
nuMi  who  were  substitutes  or  who  merely  trained  for  the  team  were  not 
included, — only  tho.'re  who  received  their  "  Y."  Of  course  this  repre- 
sents a  class  of  men  who  were  specially  selected,  and  it  is  not  surprising 
to  find,  as  we  shall,  that  their  mortality  experience  after  leaving  college 
has  been  very  favorable,  compared  with  that  of  the  average  man. 

There  is  a  well  defined  opinion  among  athletic  authorities  that  the 
most  arduous  of  the  sports  is  rowing,  followed  by  football,  then  by 
track  athletics,  and  lastly  by  baseball.  In  order  to  determine  the 
truth  of  this  opinion  if  possible,  the  representatives  of  the  various  sports 
have  been  kept  in  separate  classes.  When  a  given  individual  had 
taken  part  in  more  than  one  of  the  sports,  he  was  listed  under  the 
supposedly  most  arduous  one. 

The  following  table  shows  the  date  of  the  earliest  record,  the  number 
of  individuals  under  observation  to  the  31st  of  December,  1904,  the 
total  number  of  years  which  they  lived  to  that  date,  and  the  deaths 
among  them. 


Year  of 
earliest  data. 

Number  of 
individual  lives. 

Total  number  of  t)„,u_ 
years  of  life.       ■^^*'^- 

Crew 

Football     .    .    . 
Track    .... 
Baseball     .    .    . 

1855 

1872 
1868 
1865 

171 
213 

276 
148 

3,975            18 
3,444            13 
3,020            13    ' 
2,786            11 

All  sports  .    .    . 

808 

13,225            55 

In  order  to  determine  the  expected  deaths,  we  have  measured  the 
experience  by  the  Selected  Mortality  Table  used  by  the  Council  of  the 
Actuarial  Society  in  connection  with  the  Specialized  Investigation,  and 
also  by  the  American  Table  of  Mortality.  As  the  Society's  Select 
Table  takes  account  of  the  low  mortality  in  the  early  policy  years,  and 
the  American  Table  represents  the  mortality  after  selection  has  ceased 
to  be  practically  operative,  we  can  obtain  two  interesting  comparisons 
of  the  mortality  among  athletes  and  among  insured  lives. 
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Deaths. 

Expected 
Deaths  by 
Actuarial 
Society's 
Select  Table. 

Ratio  of 
Actual  to 
Expected 
Deaths  by 
Actuarial 
Society's 
Select  Table. 

Expected 

Deaths  by 

American 

Table. 

Ratio  of 

Actual  to 

Expected 

Deaths  bv 

.\xn.  Table. 

Crew  .... 
Football .    .    . 
Track.    .    .    . 
BasebaU.    .    . 

18 
13 
13 
11 

40.2 
27.7 
21.1 
2.3.6 

45% 

47 

62 

47 

44.0 
30.9 
24.8 
26.2 

41% 
42 
52 
42 

Total  .... 

55 

112.6 

49% 

125.9 

44% 

The  vitality  of  the  athletes  is  so  marked  that  a  question  may  be 
raised  regarding  the  accuracy  of  the  facts.  Those  who  have  attended 
Yale  College  can  readily  appreciate  the  care  which  is  taken  in  keeping 
a  record  of  the  life  history  of  the  graduates,  and  will  probably  be  the 
first  to  bear  testimony  to  the  reliability  of  any  mortality  experience 
based  on  the  records  kept  at  the  College.  A  further  consideration  is 
that  the  representative  of  his  college  on  the  athletic  field  is  a  marked 
man,  and  his  history  after  leaving  the  college  is  more  carefully  reported 
than  that  of  the  average  graduate.  The  statistics  were  first  made  up 
to  the  end  of  1902  and  were  recently  brought  down  to  the  end  of  1904. 
This  gave  an  opportunity  to  include  any  deaths  which  might  have  been 
missed  in  the  previous  transcript. 

It  would  be  inadvisable  to  attempt  to  draw  any  hard  and  fast  con- 
clusions as  to  the  relative  mortality  between  representatives  of  the 
various  sports,  because  the  data  are  too  meager.  In  this  connection  we 
may  mention  that  the  experience  to  the  end  of  1902  showed  that  the 
representatives  of  the  baseball  team  had  con.siderably  the  lowest  mor- 
tality, while  their  place  two  years  later  was  second  on  the  list. 

There  is  another  question  which  can  probably  be  answered  from 
these  statistics,  namely.  Does  the  strain  of  athletics  not  make  itself  felt 
during  the  time  of  the  contests  and  for  a  few  years  thereafter  ?  In 
order  to  answer  this  question  we  have  tabulated  the  expected  and  actual 
deaths  for  the  first  year  in  which  the  representative  "  made  "  the  team 
and  for  the  succeeding  four  years, — five  years  in  all.  From  this  it 
appears  that  the  actual  deaths  among  the  representatives  of  all  the 
sports  were  12,   while  the  expected  deaths  by  the  Actuarial  Society 
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Select  Table  were  21.0,  and  by  the  American  Tabic,  80.3,— a 
ratio  of  57  %  and  40  %  respectively.  The  ratio  for  the  first  five 
years  is  accordingly  57  %  against  49  %  for  .subsequent  years  when 
measured  by  the  Society's  Select  Table,  but  the  data  are  too 
small  to  base  any  satisfactory  conclusions  thereon.  It  would  be 
reasonable,  however,  to  say  that  there  existed  practically  no  strain 
by  reason  of  the  training.  On  the  other  hand,  we  may  say  that  the 
athletes'  history  after  leaving  college  shows  that  they  were  benefited 
by  tiie  training,  and  we  can  confidently  state  that  the  athletic 
teams  are  made  up  of  men  whose  vitality  far  surpasses  that  of  the 
average  body  of  insured  lives. 

Measuring  the  two  experiences  by  the  same  mortality  table  (Amer- 
ican), the  ratio  of  actual  to  expected  deaths  was  64  ^  for  the  English 
crews  and  44  ^  for  the  Yale  athletes.  It  is  not  intended  to  offer  this 
evidence  to  support  any  claim  that  American  training  methods  are 
superior  to  the  English  methods  in  promoting  vitality.  The  evidence 
is  too  slight  to  be  conclusive,  and  the  question  is  still  an  open  one  with 
many  sides  to  it.  But  this  evidence  may  properly  go  to  prove  that 
American  methods  exercise  a  stronger  selective  effect  on  the  body  of 
athletes  than  do  English  methods.  This  statement  is  borne  out  by 
general  observation  and  by  the  oft-repeated  comment  of  English 
athletic  authorities  that  American  methods  are  too  business-like  and 
too  irksome,  and  that  they  tend  to  spoil  sport  and  recreation.  The 
successful  representatives  of  the  American  college  in  the  athletic  field 
are  the  result  of  the  most  rigid  kind  of  selection. 

It  would  be  very  interesting  and  most  appropriate  to  make  a  com- 
parison between  the  college  athlete  and  the  non-athletic  classmate,  as 
a  body.  It  has  not  been  possible  at  this  time  to  compute  exactly  the 
expected  deaths  among  the  latter  body  for  corresponding  years  of 
graduation,  but  a  close  approximation  has  been  made.  The  6,158 
graduates  of  the  Academic  Department  in  the  classes  of  1863  to  1902 
have  been  tabulated,  and  it  was  found  that  there  were  617  actual 
deaths,  while  there  should  have  been  864  approximately,  by  the 
Actuarial  Society  Select  Table.  While,  therefore,  the  athletic  gradu- 
ates experienced  a  mortality  equal  to  49  %  of  the  expected  deaths,  the 
graduates  as  a  whole  experienced  70  %  approximately.  In  considering 
these  percentages  it  should  be  borne  in  mind  that  the  figures  for  the 
athletes  are  rather  small  and  that  there  is  a  veiy  strong  selection  in 
their  favor,  as  those  who  are  impaired  in  any  way  cannot  obtain  athletic 
honors.     These  figures  do  not  prove  that  the  constitutionally  weak  men 
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can  be  benefited  by  undergoing  the  strain  of  an  intercollegiate  contest, 
but  it  is  proved  in  our  judgment  that  the  men  who  were  on  the  teams 
were  far  above  the  average  of  their  fellows  in  vitality.  There  is  also 
evidence  that  the  training  and  contests  had  not  an  injurious  effect  on 
the  athletes'  longevity. 

A  comparison  of  the  causes  of  death  among  the  athletes,  the  graduates 
from  1863  to  1902,  and  the  insured  in  the  Mutual  Life  under  age  45 
does  not  develop  any  irregularities  in  the  distribution  of  deaths  from 
various  causes.  The  proportion  of  deaths  from  tuberculosis  was  22  ^ 
among  the  athletes,  and  24  %  among  the  insured  of  the  Mutual  Life 
who  died  before  age  45.  There  were  only  four  deaths  from  heart 
disease  out  of  the  55  deaths  among  the  athletes,  at  ages  35,  57,  68,  and 
70  respectively.  It  is  very  evident  from  this  that  the  heart  was  not 
affected  by  the  training  or  the  strain  of  contest.  As  the  causes  of 
death  may  be  of  interest,  a  table  is  furnished  : — 

Yale  Athletes — Causes  of  Death. 


NervoxLS. 
Paresis, 1  Suicide, 2 

Respiratory. 
Pneumonia,  ....     8  (6  were  below  age  40). 

Circulatory. 
Heart  Disease,    ...     4.     (For  ages  see  text). 

Digestive. 

Congestion  of  Liver,      1  Gastritis, 1 

Appendicitis,    ...      1  Peritonitis,   ....     1 

Urinary. 
Bright' s  Disease,    .    .     1 

Violence. 

Drowning,    ....  5  (All  below  age  25). 

Killed  in  war  ...  1 

Accident  at  Baseball,  1 

Railway  accident,     .  1 
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General. 

Conpiimption,    .    .      12  (7  below  age  30,  4  between  agas  30  and  40). 

Typhoid  fever,      .       5 

Cancer,      ....        1 

Scarlet  Fever,  .    .        1 

So.  American  Fever,    1 

Malignant  pustule,       1 

///  Defined,  or  not  Stated,    G  (Ages  25,  34,  41,  45,  46,  58). 
Graduates  of  the  Eighteenth  Century. 


It  is  very  rare  that  an  opportunity  comes  to  the  actuary  to  investigate 
a  mortality  experience  where  all  the  lives  have  died.  Such  an  experi- 
ence was  recently  prepared  by  one  of  the  authors  of  this  paper  (Mr. 
Gaines),  covering  the  Yale  graduates  from  1763  to  1777.  Out  of  the 
total  number  of  483,  there  were  only  eight  for  which  uo  facts  could  be 
found,  and  they  Avere  accordingly  omitted.  The  results  of  the  investi- 
gation were  published  in  the  Yale  Biographies  and  Annals,  Volume  III, 
and  the  following  tables  are  extracted  from  that  publication  : 

Yale  Graduates  of  1763  to  1777. 


Ages. 

Actual 
Deaths. 

Expected 

Deaths  by 

American 

Table. 

Ratio  of  Actual 

to  Expect/cd 

Deaths. 

15-25 

24 

16.90 

142% 

26-35 

54 

35.50 

152 

36-45 

42 

37.58 

112 

46-55 

59 

47.96 

123 

56-65 

70 

74.67 

94 

66-75 

104 

115.47 

90 

76-end 

122 

179.86 

68 

The  above  figures  evidently  show  that  there  was  a  high  death  rate 
soon  after  graduation.  This  seems  to  be  due  in  part  to  the  strain  and 
mortality  of  the  Revolutionary  War,  into  which  many  of  these  men 
entered. 

In  the  Yale  records  there  appears  the  mortality  of  the  graduates  of 
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1701  to  1744,  and  of  1745  to  1762.  These  have  been  added  to  the 
record  of  the  mortality  among  the  graduates  of  1763  to  1777,  and  the 
following  table  gives  the  statistics  for  the  years  of  graduation  1701  to 
1777: 

Yale  Graduates  of  1701  to  1777. 


Ages. 

Actual 
Deaths. 

Expected 

Deaths  by 

American 

Table. 

Ratio  of  Actual 

to  Expected 

Deaths. 

15-25 
26-35 
36-45 
46-55 
56-65 
66-75 
76-end 

80 
145 
139 
192 
247 
297 
340 

52.91 
108.29 
114.02 
143.24 
218.24 
321.87 
486.36 

150% 

133 

121 

134 

113 

92 

70 

All  ages. 

1440 

1444.93 

100% 

The  heavy  mortality  at  the  young  and  middle  ages  of  life  is  as 
pronounced  among  the  graduates  of  1701  to  1777  as  among  those  of 
1763  to  1777.  An  analysis  of  the  figures  shows  that  the  mortality 
rate  for  all  ages  up  to  age  45  approximately  is  a  constant,  — a  condition 
which  is  rarely  met  in  a  body  of  lives.  It  is  noteworthy  that  the  ratio 
of  expected  to  actual  mortality  improves  with  advancing  age,  until  the 
ratio  for  the  group  to  75  is  satisfactory,  while  that  for  76  to  the  oldest 
age  is  exceedingly  low.  Attention  is  specially  drawn  to  the  fact  that 
the  expected  deaths  by  the  American  Table  were  remarkably  close  to 
the  actual  deaths. 

The  conclusions  to  be  drawn  from  the  above  tables  are  that  college 
men  under  eighteenth  century  conditions  were  subject  to  a  heavy  death 
rate  in  the  early  years  after  graduation,  but  that  they  fully  made  up 
for  this  by  the  hearty  old  age  reached  by  many  of  those  who  survived 
the  first  struggle  for  livelihood.  These  early  graduates  were  almost 
entirely  clerical  and  professional  men,  and  men  in  public  life,  with  the 
several  groups  ranging  in  size  in  the  order  mentioned.  The  experience, 
therefore,  might  be  typical  of  a  body  of  clerical  and  professional  men, 
under  conditions  which  obtain  to-day  only  in  the  remote  districts. 
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Abstract  of   the   Discussion   of    Papers    Read    at 
THE  Previous  Meeting. 


EFFECT   OF  TOTAL   ABSTINENCE   ON   THE   DE.\TH    RATE — J.   G.   VAN  CISE. 

Vol.  VIII,  Page  105. 
Wkitten  Discussion. 

Mr.  IjO\'eland  :  Tlie  facts  referred  to  by  Mr.  Van  Cise  as  most  signifi- 
cant in  supywrt  of  his  conclusion  consist  of  extracts  from  tlie  paper  of  Mr.  P^niory 
McClintock  read  before  tlie  Society  April  25th,  1895,  "On  the  Rates  of  Death 
Loss  among  Total  Abstainers  and  Others,"  and  having  reference  to  the  mortality 
experience  of  the  Mutual  Life  Insurance  Company  ;  extracts  from  reports  of  the 
experience  of  the  Sceptre  Life  .\ssurance  Society,  of  London  ;  The  Scottish 
Temperance  Life  Assurance  Company,  of  Glasgow  ;  and,  finally,  the  experience 
of  the  United  Kingdom  Temperance  and  General  Provident  Institution,  of 
Londun,  and  showing  in  each  case  a  lower  rate  of  mortality  with  respect  to  the 
class  known  as  total  abstainers  from  alcoholic  beverages  than  within  the  class  of 
non-absti\iners.  While  it  may  be  conceded  that  the  testimony  gathered  by  Mr. 
Van  Cise  is  ample  to  sustain  his  claim  as  to  the  general  superiority  of  total 
abstainers  as  insurance  risks,  it  may  be  proper  to  offer  further  evidence  of  the  same 
nature  from  the  mortality  records  of  the  company  with  which  I  am  connected,  tlie 
Northwestern  Mutual  Life.  The  short  time  available  for  the  necessary  examina- 
tion of  the  mortality  records  has  prevented  any  attempt  at  great  detail.  It  was  not 
mitil  the  year  1886  that  our  mortality  cards  contained  the  notation  designating  the 
two  cla.sses,  abstainers  and  non-abstainers,  and  the  present  examination  refers  only 
to  policies  issued  by  the  company  during  the  period  of  ten  years  from  1886  to  1895 
inclusive,  but  the  expected  and  actual  losses  are  computed  to  the  end  of  the 
calendar  year  1900.  The  expected  loss  is  taken  at  the  full  rate  according  to  the 
Actuaries'  Table  of  Mortality,  and  the  calculation  is  by  policies  and  amounts 
insured,  not  number  of  lives. 

The  number  of  policies  issued  respectively  to  persons  who  declared  tliemselves 
to  be  total  abstainers  and  to  those  who  admitted  they  were  not,  together  with  the 
corresponding  number  of  deaths,  was  as  follows  : 

Policies.  Deaths. 

Abstainers 106,808  4,024 

Non- Abstainers 59,886  2,746 

Total 166,694  6,770 

The  relative  number  of  abstainers  insured  to  the  number  of  non-abstainers  is 
certainly  very  striking,  and  from  the  information  at  hand  I  do  not  find  that 
a  similar  preponderance  of  abstainers  is  shown  in  the  publislied  data  of  any  other 
company.  Even  in  the  case  of  the  LTnited  Kingdom  Temperance  and  General 
Provident  Institution,  of  London,  a  corporation  that  for  more  than  fifty  years  has 
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maintained  a  temperance  section  separately  from  its  general  section,  there  is  no 
material  difference  in  the  number  of  policies  in  the  respective  classes.  There  is 
no  apparent  reason  for  assuming  that  the  Northwestern  company  received  more 
than  the  ordinary  share  of  untrutlifiil  or  careless  answers  to  the  questions  relating 
to  the  habits  of  applicants,  and  it  may  be  difficult  to  furnish  satisfactory  reason  for 
this  unusual  preponderance  of  total  abstainers.  I  submit,  however,  that  the  very 
strict  rules  for  medical  examination,  the  close  scrutiny  as  to  habits,  and  the  fact 
that  the  company  reserved  in  its  policy  the  right,  during  the  first  five  years,  of 
cancellation  in  case  of  habitual  intemperance,  may  have  served  as  a  recommen- 
dation of  the  company  with  the  large  class  of  abstainers  seeking  insiirance.  The 
general  result  of  the  classes  mentioned  is  as  follows  : 

Expected  Loss.  Actual  Loss.  Per  Cent. 

Abstainers $17,922,129  $9,517,011  53.10 

Non-Abstainers 15,453,173  9,119,752  59.01 

Both  Combined $33,375,302  $18,636,763  55.84 

It  may  be  remarked  that  while  (as  in  case  of  the  Mutual  Life)  our  experience 
with  both  classes  under  observation  has  been  less  favorable  at  the  older  ages  than 
at  the  younger  ages,  such  has  not  been  the  cane  to  a  greater  degree  with  tiie  non- 
abstainers  than  with  the  abstainers,  as  will  appear  from  the  following  : 

Abstainers.  Policies.        Deaths.        Expected  Loss.         Actual  Loss.        Per  Cent. 

Under  Age  40 86,134        2,553        §10,372,031        $5,146,226        49.62 

Over  Age  40 20,674        1,471  7,550,098  4,370,785        57.89 

Total 106,808        4,024  17,922,129  9,517,011        53.10 

Non-Abstainers. 

Under  Age  40 45,673        1,546  7,835,962  4,270,985        54.50 

Over  Age  40 14,213        1,200  7,617,211  4,848,767        63.66 

Total 59,886        2,746  15,453,173  9,119,752        59.01 

Here  it  will  be  noticed  that  the  non-abstainers,  perhaps  contrary  to  the  general 
expectation,  do  not  exhibit  relatively  any  worse  result  in  this  respect  than  the 
abstainers,  the  excess  rate  at  ages  over  40  as  compared  with  younger  ages  being 
17%  in  each  case. 

In  his  paper,  Mr.  Van  Cise  said  : 

' '  By  many,  however,  who  acknowledge  and  condemn  the  evils  of  intemper- 
ance, it  has  been  generally  supposed,  that  what  is  called  a  moderate  use  of 
alcoholic  stimulants,  is  not  only  harmless,  but  even  beneficial." 

I  wish  to  say  on  that  point,  in  our  classification  of  non-abstainers,  we  have 
classes  B  and  D,  to  wit,  users  of  beer  and  light  wines  come  under  the  designation 
of  B,  and  D  users  of  ardent  liquors  of  any  kind. 

And  we  have  derived  the  following  tables. 

Class  "B"  Policies.        Deaths.         Expected  Loss.        Actual  Loss.        Per  Cent. 

Under  Age  40 34,333        1,110  $5,400,377        $2,819,294        52.21 

Age  40  and  over 8,867  688  4,282,189  2,443,152        57.05 

Total 43,200        1,798  9,682,566  5,262,446        54.35 
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Class  "D" 

Under  Age  40 11,340  430  2,435,585  1,451,091         59.00 

Age  40  and  over 5,340  512  3,335,022  2,405,015        72.13 

Total 10,080  948  5,770,007  3,857,300        00.84 

It  seems  entirely  plain  to  me  that  tlie  proposition  of  Mr.  Van  Cise  is  abun- 
dantly proven,  and  I  hope  these  figures  will  throw  a  little  further  light  on  the 
.subject. 

Mr.  Johnston:  Mr.  Van  Cise's  paper  on  the  "  Effect  of  Total  Abstinence  on 
the  Death  Rite"  is  in  the  nature  of  a  sunmiary  of  various  experiences  which 
have  lieen  published,  comparing  the  cla.ss  of  abstainers  with  that  of  non-abstainers, 
and  as  such  will  always  be  valuable  and  interesting. 

Mr.  Van  Cise's  first  reference  is  to  a  paper  which  Mr.  McClintock  read  before 
the  Society,  in  April,  1895.  He  draws  attention  to  the  fact  that  Mr.  McClintock 
found  that  the  death  rate  among  those  who  had  stated  that  they  were  total 
abstainers  at  the  time  of  making  application  was  78  per  cent,  of  the  expected  ; 
whereas,  the  percentage  among  those  who  were  not  total  abstainers  was  90,  and 
that  the  total  rate  among  non-abstainers  was,  therefore,  23  per  cent,  higher  than 
among  abstainers.  I  think  it  is  fair  to  say  that  Mr.  McClintock  in  commenting  on 
these  two  percentages  drew  attention  to  the  fact  that  a  large  part  of  this  extra 
mortality  occurred  in  the  first  few  policy  years,  and  that  on  policies  four  or  more 
years  old  the  ratio  was  80  to  90,  a  difference  of  a  little  over  11  per  cent. 
Mr.  McClintock  goes  on  to  say,  "  It  is  evident,  as  regards  non-abstainers,  that  the 
excess  of  the  percentage  of  loss  during  the  first  four  years  over  and  above  the 
90  per  cent,  observed  after  the  fourth  year,  is  not  and  cannot  be  due  to  any 
necessary  ill  effect  of  drinking  in  moderation  upon  the  human  constitution. 
Whatever  such  necessary  effect  upon  the  constitution  may  be,  whether  much  or 
none  at  all,  its  results  after  four  years  of  insurance  are,  so  far  as  these  statistics 
iK'ar  upon  the  question,  included  under  the  percentage  of  90.  The  excess  of  loss 
during  the  first  four  years,  above  90  per  cent,  can  be  ascribed  only  to  undisclosed 
bad  habits  at  the  time  of  entrance.  A  notable  proportion  of  those  who  drink  hard 
when  insured,  as  the  result  of  vicious  habits  formed  at  earlier  ages,  must  succumb 
to  disease  >vithin  four  years  thereafter.  Those  having  similar  habits,  but  with 
.stronger  constitutions  than  the  others,  may  live  longer,  but  will,  on  the  average, 
die  before  their  time  and  so  swell  the  later  loss  ratio.  It  is  certain  that  of  the 
percentage  of  90  observed  after  four  years,  some  portion  must  be  ascrilied  to  the 
greater  liability  to  disease  and  death  of  those  whose  habits  were  dissipated  at  the 
time  of  entrance.  The  difference  to  be  accounted  for  is  that  between  80  per  cent, 
and  90." 

The  next  reference  of  importance  in  Mr.  Van  Cise's  paper  is  to  the  experience 
of  the  United  Kingdom  Temperance  and  General  Provident  Institution,  which 
was  made  the  subject  of  a  paper,  read  before  the  Institute  of  Actuaries,  by  the 
Actuary  of  that  Company,  Mr.  Moore.  Owing  to  the  fact  that  their  experience 
extended  over  such  a  long  period  of  years  and  the  more  important  fact  that  strict 
record  was  kept  each  year  of  those  who  continued  to  be  abstainers  or  otherwise,  as 
the  case  might  be,  it  is  undoubtedly  the  most  important  experience  ever  published 
along  this  line.     "SVhile  their  experience  was  probably  favorable  among  abstainers, 
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it  is  interesting  to  note,  as  pointed  out  by  Mr.  Van  Cise,  that  among  non- 
abstainere  the  percentage  of  actual  to  expected  loss  by  the  O"  Table  was  100.4. 
In  other  words,  the  mortality  among  non-abstainers  almost  exactly  coincided  with 
the  general  mortality  of  all  companies  (of.  which  the  experience  of  the  Temper- 
ance General  iis  a  whole  formed  a  part)  during  pretty  much  the  same  period  of 
time.  As  the  O^  experience  necessarily  included  both  abstainers  and  non- 
abstainers,  we  would  naturally  have  expected  a  higher  percentage  of  actual  to 
expected  among  non-abstainers  than  that  shown  had  non-abstainers  been  abnor- 
mally bad.  There  is  one  point  upon  which  very  little  stress  was  laid  in  the 
discussion  of  Mr.  Moore's  paper,  referred  to,  and  one  which  I  think  is  very 
important.  It  is  this,  that,  strictly  speaking,  the  experience  should  be  divided 
into  three  classes ;  namely,  total  abstainers,  moderate  drinkers  and  heavy  drinkers. 
It  is  universally  admitted  that  the  mortality  among  heavy  drinkers  is  excessively 
great,  and  including  them  with  moderate  drinkers  must  of  necessity  increase  the 
death  rate  of  the  whole  class.  Such  a  sub-division  is,  of  course,  impossible,  and 
it  is  very  evident  that  a  man  must  be  a  moderate  drinker  before  he  becomes  a  heavy 
drinker. 

In  the  discussion  of  the  paper  above  referred  to,  Mr.  King  mentioned  the 
experience  of  the  New  Zealand  Government  Insurance  Department  with  the  two 
classes,  stating  that  in  five  valuations,  total  abstainers  obtained  a  better  bonus  on 
one  occasion  than  the  non-abstainers,  on  two  occasions  the  total  abstainers 
obtained  a  smaller  bonus  and  on  two  occasions  the  bonuses  were  equal.  He  also 
referred  to  the  experience  of  a  small  company  at  the  Cape  of  Good  Hope,  where 
the  classes  were  kept  distinct,  and  under  which  the  non-abstainers  showed  up  more 
favorably  than  the  abstainers.  The  numbers  exposed  to  risk,  however,  were  too 
small  to  Avarrant  any  definite  conclusions. 

In  February,  1904,  a  paper  was  read  by  Dr.  Neil  Carmichael,  before  the 
Actuarial  Society  of  Glasgow.  The  title  of  this  paper  was  ' '  The  Use  of  Alcohol 
as  Affecting  Life  Assurance  Risks."  In  his  paper  Dr.  Carmichael  refei-s  to  the 
experience  of  a  Temperance  Assurance  Association  of  which  he  was  a  medical 
adviser.  During  twenty  years  of  the  Association's  existence  the  experience  of  the 
general  section  was  considerably  heavier  than  in  the  temperance  section.  Here 
again,  however,  the  figures  are  too  small  for  definite  conclusions.  In  Dr. 
Carmichael's  paper,  he  goes  into  the  question  of  the  effect  of  alcohol  on  the 
human  system,  and  while  its  use  in  excessive  quantities  is  clearly  proven  to  be 
very  injurious,  its  effect  in  moderation  is  not  determined  one  way  or  the  other. 

With  the  ethical  side  of  the  subject,  as  a  Society,  we  have  nothing  to  do. 
From  a  statistical  standpoint  it  has  not  been  proven  that  the  death  rate  among 
moderate  users  of  alcoholic  beverages  is  greater  than  among  total  abstainers. 
The  most  we  can  say  is  that  inasmuch  as  a  heavy  drinker  must  first  be  a  moderate 
drinker,  we  might  consider  that  a  slight  increment  should  be  added  to  the  death 
rate  among  moderate  drinkers  to  cover  the  probability  of  their  becoming  heavy 
drinkers,  with  the  consequent  attending  higher  mortality. 

Oral  Discussion. 

Mr.  Nichols  :  Mr.  President,  it  has  seemed  to  me,  from  the  examination 
that  I  have  given  to  the  statistics  on  this  subject,  that  the  evidence  is  in  favor  of 
the  greater  longevity  of  the  abstainers. 
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Tlie  vital  question,  it  seems  to  ine,  in  regard  to  this  matter,  is  wlietiier  tlie 
relationship  is  strictly  that  of  cause  and  effect. 

I  think  that  Mr.  Van  Cise's  paper  proves  pretty  clearly  that  the  best  statistics 
on  this  subject  show  that  if  the  Company  should  divide  its  raenibei"s  into  those 
two  cliisses  they  might  reasonably  expect  that  the  abstainers  would  live  consider- 
ably longer  on  the  average  than  the  non-abstainers,  but  when  it  comes  to  the 
question  as  to  the  real  relationship  l>etween  longevity  and  alwtinence,  I  think  that 
is  the  j)rincipal  issue  involved,  and  it  is  the  question  which,  to  my  mind,  has  l)een 
an  uncertain  one. 

We  all  know  that  the  use  of  alcoholic  liquors  is  more  or  less  associated  with  the 
occupation  and  with  the  habits  of  the  individual,  and  also  very  largely  associated 
with  the  condition  of  his  \'itality  itself. 

Now,  a  medical  examination  might  not  disclose  any  defect  in  a  man's  vitality, 
and  yet,  he  might  be  under  some  nervous  or  physical  strain  or  weakness  which 
would  tend  to  induce  the  use  of  alcoiiolic  liquors.  In  any  of  those  cases  we  can 
see  that  the  real  explanation  would  lie  not  in  the  use  of  the  liquor  itself,  but  in 
the  fact  that  the  use  of  the  licjuor  was  simply  indicative  of  some  condition  which 
was  not  otherwise  disclosed  in  the  application. 

It  seemed  to  me  that  the  value  of  Mr.  Van  Cise's  statistics  was  very  largely  in 
helping  to  dispose  of  that  particular  point. 

The  effort  of  the  English  Institution  which  he  cited,  was  to  remove  all  factors, 
aside  from  the  one  factor  which  was  to  be  considered.  They  carefully  examined, 
as  I  recollect  it,  as  to  the  occupation  of  the  individuals,  as  to  their  habits  of  life, 
as  to  their  conditions  of  health  ;  those  points  were  carefully  investigated  and  com- 
pared, and,  according  to  the  testimony  of  the  officers,  they  could  find  no  difference 
whatever  between  the  two  classes. 

I  think  in  that  fact  lies  a  stronger  argument  than  almost  any  other,  with  regard 
to  the  beneficial  effects  of  total  abstinence. 

I  do  not  think  that  the  statistics  have  yet  fully  proved  the  fact,  but  I  think  that 
they  have  made  it  very  plausible  at  least,  that  the  total  abstinence  from  alcoholic 
liquors  as  a  rule  induces  to  longevity. 

Mr.  Van  Cise's  paper  was  criticised,  I  noticed,  in  the  New  York  Times,  by  a 
writer  who  was  exceedingly  ignorant  of  the  subject  which  he  attempted  to  handle. 

He  undertook  to  claim  that  because  it  was  uncertain  as  to  whether  the  repre- 
sentations made  with  regard  to  the  habits  of  the  man  were  true  or  to  be  relied  on, 
therefore  the  statistics  themselves  were  practically  worthless.  It  seems  to  me  that 
the  very  fact  that  two  classes  of  that  kind  show  the  difference  in  the  experience 
which  is  shown  in  the  majority  of  these  statistics  negatives  that  statement.  If 
those  who  represent  themselves  as  abstainers  are  not  such,  the  effect  would  be 
simply  to  make  no  difference  whatever  between  the  classes,  or  to  reduce  the  differ- 
ence between  the  two  classes  rather  than  to  accentuate  it. 

Mr.  Papps  :  Mr.  President,  I  have  listened  to  the  remarks  of  Mr.  Nichols 
and  others  in  regard  to  Mr.  Moore's  paper,  but  there  are  one  or  two  points  that  I 
might  perhaps  draw  attention  to.  I  might  say  that  Mr.  Moore  was  kind  enough 
to  send  me  a  printer's  proof  of  his  paper  just  before  it  was  read,  and  also  sent  me 
a  copy  of  the  rules  of  their  company  with  regard  to  the  management  of  their  tem- 
perance section,  in  regard  to  the  question  of  making  sure  each  year  that  the 


59 

policy-holders  are  actually  total  abstainei"s.  I  believe  that  their  rules  are  that, 
unless  each  policy-holder  signs  and  sends  back  to  the  office  a  form  sent  to  him, 
stating  that  he  is  still  a  total  abstainer,  they  will  immediately  take  steps  to  have 
his  policy  transferred  to  the  general  section. 

As  has  been  pointed  out  this  morning,  it  is  a  fact  that  the  non-abstainers  of  that 
company  proved  to  be  as  good  risks  as  the  general  run  of  insured  lives  of  all  the 
British  Companies.  It  has  been  suggested  that  the  reason  for  that  is  that  tlie 
agents  of  that  Company  are  making  a  special  bid  for  business  among  total  abstain- 
ers. I  think  we  will  agree  that  these  agents  will  have  a  number  of  friends  who 
are  total  abstainers,  and  they  are  certainly  not  looking  for  business  among  the 
class  from  which  we  might  e.xpect  the  heavier  drunkards  to  come,  such  as  those 
connected  in  any  way  with  the  liquor  trade.  In  many  cases  a  man  would  be  taken 
in  the  general  section  although  canvassed  for  the  abstainers'  section. 

I  know  in  our  Company,  a  man  would  be  solicited  on  the  assumption  that  he  is 
a  total  abstainer,  and  when  the  medical  report  comes  in  you  will  find  that  he  takes 
perhaps  a  glass  of  beer  a  week  or  something  like  that  and,  although  a  very  mod- 
erate drinker  and  practically  a  total  abstainer,  he  is  not  eligible  for  that  section. 

Eeference  has  been  made  to  the  fact  that  the  mortality  between  the  two  classes 
does  not  differ  very  much  at  the  older  ages,  and  the  suggestion  has  been  made 
also  that  this  is  probably  due  to  the  fact  that  total  abstinence  enables  a  lot  of  men 
who  would  otherwise  have  dropped  off  in  middle  life,  to  live  to  the  older  ages. 
The  constitution  then  gives  away,  but  death  has  been  deferred  for  a  number  of 
years. 

I  don't  know  whether  the  members  of  the  Society  have  noticed  an  article  that 
has  appeared  in  several  papei^s.  It  was  in  connection  with  an  address  delivered 
by  Sir  Frederick  Treves,  the  celebrated  English  surgeon,  and  I  may  just  draw 
attention  to  one  or  two  remarks  which  he  makes  regarding  the  use  of  alcohol.  He 
said  :  "It  was  a  curiously  insidious  poison,  producing  effects  which  seemed  to  be 
only  relieved  by  taking  more  of  it — a  remark  which  applied  to  another  insidious 
poison,  morphia  or  opium." 

In  regard  to  its  aiding  digestion  :  It  really  hindered  digestion  even  when  taken 
in  small  amounts,  as  could  be  easily  demonstrated.  Then  there  was  the  idea  that 
alcohol  was  strengthening.  As  a  fact,  it  curiously  modified  the  nourishment  of 
the  body  ;  it  greatly  lessened  the  output  of  carbonic  acid — a  very  important  mat- 
ter— so  that  the  drunkard  was  necessarily  an  ill-nourished  man.  Alcohol,  as  it 
were,  brought  up  the  whole  of  the  reserve  forces  of  the  body,  and  threw  them  into 
action,  and  when  these  were  used  up  there  was  nothing  to  fall  back  on.  It  dissi- 
pated rather  than  conserved  bodily  energy.  As  a  work  producer  it  was  exceed- 
ingly extravagant,  and  might  lead  to  physical  bankruptcy  ;  and  he  was  not  speak- 
ing, he  would  remind  them,  of  excessive  drinking.  It  was  a  curious  fact  that 
troops  could  not  march  on  alcohol.  In  the  Ladysmith  relief  column,  which  he 
accompanied,  the  first  men  to  drop  out  were  simply  the  men  who  drank.  The 
fact  was  as  clear  as  if  they  had  all  borne  labels  on  their  backs.  The  man  who 
worked  on  even  a  moderate  amount  of  alcohol  was  not  at  his  best.  Fine  work 
could  not  be  done  under  that  condition.  The  last  notion  referred  to  was  that 
alcohol  kept  out  the  cold,  that  a  "little  nip"  was  good  when  going  out  into  cold 
air  and  so  forth.  In  the  words  of  a  great  authority,  alcohol  really  lowered  the 
temperature  of  the  body  by  increased  loss  of  heat,  and  to  some  extent  by  increased 
oxidation,  and  much  reduced  the  power  of  the  body  to  resist  cold. 
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Mr.  IIann  :  Mr.  President,  I  was  much  intor&stcd  to  hear  the  question 
brouglit  forward  by  this  particular  company  as  to  whetlier  the  insured  was  still  a 
total  abstainer.  I  believe  tliat  if  no  further  account  of  total  aljstainers  be  kept 
after  the  jwlicies  are  granted  the  result  will  show  an  experience  as  time  goes  on 
not  much  better  tlian  that  of  the  general  experience.  I  should  have  expected  to 
have  found  a  still  greater  difference  in  the  valuable  experience  investigated  by 
Mr.  McClintock  than  he  siiows.  My  recollection  of  that  experience  was  that  it 
was  10  per  cent,  better  than  the  ordinary  in  the  early  years.  The  small  difference 
might  be  accounted  for  from  the  fact  that  the  habits  of  those  who  drank  had 
not  had  time  to  lower  the  vitality  to  any  considei-able  extent.  But  now  the 
question  comes  up,  and  it  is  a  very  important  one  for  us  in  dealing  with  the 
mortality  of  companies,  and  especially  in  its  application  to  profits,  what  are  we 
going  to  do  with  those  who  entered  as  abstainers  and  either  became  drinkers 
again,  or  who  became  drinkers  for  the  first  time?  If  you  take  tliem  out  of  the 
aljstainers'  class  where  are  you  going  to  put  them  when  you  make  up  your 
experience  ? 

Now,  if  you  exclude  from  that  experience  those  who  IiMve  fallen  back  into  the 
habit  of  drinking,  what  are  you  going  to  do  with  them  ?  If  you  are  going  to  dis- 
tribute the  profits  among  those  whose  vitality  is  so  much  better,  where  are  the 
others  going  to  be  placed,  are  they  going  to  be  placed  in  the  ordinary  class? 
If  we  are  giving  more  profits  to  the  one  class  because  of  their  abstemious  habits 
leading  to  more  favorable  experience,  it  appears  to  me  that  those  who  are  removed 
from  the  abstainers'  class  on  account  of  relapsing  into  bad  habits,  ought  certainly 
to  be  excluded  from  the  ordinary  class,  otherwise  you  are  going  to  make  it  hard 
for  these. 

I  was  very  much  surprised  at  the  relative  proportion  of  risks  in  the  North- 
western. According  to  this  the  total  abstainers  preponderated  to  a  great  extent. 
It  would  look  as  though  many  entered  that  section  with  a  light  heart,  since  you 
would  have  expected  to  have  found  a  much  larger  difference  in  the  percentages 
of  actual  and  expected  between  the  classes  mentioned  by  Mr.  Loveland. 

Mr.  Moir  :  Mr.  President,  this  is  a  subject  that  we  should  approach  rather 
in  a  judicial  than  in  a  partisan  spirit.  In  taking  up  the  subject  in  this  way  we' 
find  four  different  classes  of  insured  lives  :  (1)  the  total  abstainers,  (2)  the  strictly 
temperate,  (3)  the  moderate  drinkers,  and  (4)  the  drunkards.  Among  the  non- 
abstainers,  which  ought  properly  to  include  only  the  strictly  temperate  and  the 
temperate,  there  are  some  who  conceal  their  habits  and  are  really  drunkards.  We 
know  that  drunkards  are  unhealthy  risks,  and  for  that  reason  we  naturally  expect, 
when  the  division  is  made  of  all  insured  lives  into  two  sections  only,  that  a  heavier 
mortality  will  obtain  among  the  non-abstainers.  That  this  condition  exists  is,  I 
think,  abundantly  proved. 

In  the  United  Kingdom  Temperance  investigation,  as  far  as  I  can  remember, 
there  is  only  one  point  which  can  be  put  forward  as  indicating  that  the  difference 
between  the  two  classes  of  lives  as  above  distinguished  might  be  a  little  less  than 
the  statistics  show.  The  point  I  refer  to  is  the  question  of  selection.  If  there  is 
a  rapidly  increasing  body  of  abstainers  and  a  more  slowly  increasing  body  of  non- 
abstainei-a,  then  if  selection  were  taken  into  consideration,  we  might  find  the 
difference  between  the  two  classes  to  be  less  noticeable  than  it  appears  in  the  actual 
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results.  That  the  alistainers  are  being  attracted  to  the  United  Kingdom  Temper- 
ance Company  is  undoubted,  because  the  policy-holders  in  that  section  for  many 
years  back  have  been  receiving  a  larger  share  of  the  surplus  than  is  available  for 
non-abstainers.  Nevertheless  the  statistics  submitted  by  Mr.  Moore  are  certainly 
the  most  satisfactory  and  most  conclusive  which  have  ever  been  published  on  this 
subject  ;  all  actuaries  must  feel  under  an  obligation  to  him  for  his  careful  work 
and  for  making  his  results  public. 

There  is  one  other  point  in  this  question  of  total  abstinence  which  perhaps  we 
should  not  altogether  forget.  If  people  are  unpledged  and  therefore  at  liberty  to 
drink,  or  to  refrain  from  drink,  a  certain  amount  of  resistance  may  be  necessary, 
as  other  speakers  have  remarked,  so  as  to  remain  strictly  temperate.  But  it  is  a 
question  as  to  whether  it  is  desirable  to  remove  this  necessity  for  constant  resist- 
ance. It  seems  to  me  doubtful  if  total  abstainers  can  resist  the  effects  of  alcohol 
as  well  as  temperate  men  can.  We  have  seen  the  effects  of  drink  in  different  parts 
of  the  world,  among  natives  who  have  never  h.ad  the  use  of  alcohol  before  ;  they 
cannot  resist  its  influence.  Is  it  not  possible  that  total  abstainers  in  the  second  or 
third  generation,  if  not  in  the  first,  may  lose  their  power  of  resistance,  so  that  if 
ever  they  did  come  under  the  influence  of  alcohol  they  would  suffer  just  so  much 
more  severely?  In  other  words,  is  not  the  temperate  man  in  somewhat  the  same 
position  as  the  man  who  is  inoculated  against  small-pox  ? 

Mb.  Wright  :  Mr.  President,  I  would  say  that  it  has  always  appeared  to  me, 
and  may  explain  why  there  is  not  a  greater  difference  between  the  statistics  of 
abstainers  and  non-abstainers,  that  non-abstainers  as  a  class  include  a  large  pro- 
portion of  vigorous  men.  If  you  watch  them  I  think  you  will  soon  come  to  the 
conclusion,  it  is  certainly  my  firm  impression,  that  the  men  who  frequent  the 
places  where  liquors  are  sold  are  above  the  average,  as  a  rule,  and  robust  fellows, 
in  apparent  vital  powers.  And  if  we  bring  into  consideration  that  cause  in  the 
consideration  of  these  statistics,  my  impression  is  that  we  should  find  abstainers 
more  beneficial  to  health,  but  that  the  othere  were  naturally  the  more  robust. 

It  is  ray  observation,  as  far  as  I  have  observed  it  at  all,  and  I  think  it  rests  per- 
haps on  this  philosophical  reasoning,  that  the  robust  and  strong,  being  sure  of 
their  health,  are  less  particular  to  save  it  than  the  weak,  and  it  certainly  is  my 
observation,  without  taking  into  consideration  statistics,  that  among  the  groups 
of  men  who  treat  and  that  sort  of  thing,  the  average  appearance  is  that  of  robust- 
ness and  strength  and  health. 

Mk.  Macaulay  :  I  would  like  to  suggest  the  question,  Mr.  President,  whether 
it  is  not  likely  that  in  the  case  of  a  company  having  a  special  class  for  abstainers 
and  a  general  class  for  non-abstainers  the  non-abstaining  class  will  contain  a  larger 
proportion  of  persons  who  are  extremely  moderate  drinkers,  and  a  smaller 
proportion  of  those  who  are  less  moderate  and  excessive  drinkers,  than  in  the  case 
of  a  company  not  making  a  specialty  of  the  total  abstinence  section.  We  all  know 
that  the  kind  of  business  procured  by  an  agent  depends  very  much  upon  his  ov.-n 
character  and  upon  the  class  of  people  with  whom  he  naturally  associates.  Most 
agents  of  a  company  making  a  pronounced  specialty  of  a  total  abstinence  section 
will  be  total  abstainers  and  those  non-abstainers  whom  they  may  secure  are  likely 
to  be  somewhat  in  sympathy  with  the  total  abstinence  movement  and  to  be  entirely 
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toinpomtc  in  tlioir  habits.  The  agents  of  a  company  like  tlie  "United  Kingdom 
Tompenince  and  General"  are  not  likely  to  receive  niiicli  enconr.igeineni  from 
persons  of  drinking  habits. 

Mk.  McClintock  :  Mr.  President,  I  agree  with  Mr.  Nichols  and  Mr.  Moir 
in  tiieir  suggestion  that  there  is  more  underneath  the  acknowledged  figures  than  is 
sometimes  supposed.  Tiie  m<jrlality  among  men  who  call  themselves  non- 
alwtainers  is  on  the  whole,  in  every  experience  which  has  l)een  examined,  more 
favural)le  than  the  other  class.  That  is  a  fact  which  is  not  disputed.  Paper  after 
pai)er  has  been  brought  forward  to  sliow  it.  My  own  paper,  years  ago,  was  not 
the  tirst  by  any  means.  There  had  been  various  other  bodies  of  statistics  produced 
in  the  same  direction,  with  no  body  of  statistics  produced  in  the  contrary  direc- 
tion. These  later  papers  merely  corroborate  and  enforce  the  truth  as  regards  the 
statistics,  but  when  it  comes  to  looking  below  the  statistics,  we  are  exactly  where 
we  were  when  we  started.  Nobody  can  tell  anything  definite  about  one  question, 
and  that  question  is  whether  the  .strictly  temperate  u.se  of  liquors  does  tend 
to  shorten  life.  Statistics  have  never  yet  shown  one  atom  of  information  on  that 
subject  and  it  is  doubtful  if  they  ever  can.  All  that  is  possible  is  to  argue  about 
it.     I  myself  argued  about  it  some  years  ago  in  "my  paper. 

In  order  to  eliminate  the  effect  of  the  intrusion  of  fraudulent  risks,  it  will  be 
desirable  to  look  only  to  the  experience  after  four  or  five  years  of  insurance. 
Now,  on  such  experience,  there  is  always  a  difference  between  the  abstainer  and 
non-abstainer,  and  as  to  these  we  may  say  there  are  three  different  clas,ses  among 
the  non-abstainers.  There  are,  first,  risks  which  are  naturally  good.  There  are, 
second,  risks  which  are  physically  weak,  witliout  the  weakness  being  detected  by 
the  doctors  ;  and,  third,  there  are  risks  which  are  morally  weak  without  anybody 
finding  it  out  so  as  to  prevent  the  acceptance  of  the  risk. 

Those  who  are  physically  weak  by  nature,  and  those  who  are  morally  weak  by 
nature,  together  comprise  a  large  class  in  the  community.  We  may  call  them  the 
weak  class.  My  belief  is  that  the  class  of  people  who  are  weak  by  nature 
will  contain,  as  compared  with  the  other  class,  a  larger  proportion  of  the  non- 
abstainers,  and  a  smaller  proportion  of  abstainers.  In  other  words,  in  many  ' 
cases  people  abstain  because  they  come  of  strong  families,  and  are  brought  up  in 
circumstances  and  surroundings  which  tone  up  their  moral  nature.  They  abstain 
becaase  they  are  strong.  On  the  other  hand,  there  are  many  people  who  are  able 
to  pass  the  doctor  and  become  insured,  who  drink  because  they  are  weak  physi- 
cally or  morally.  When  I  say  "drink,"  I  mean  drink  more  than  is  good  for 
them.  I  do  not  pretend  to  discu.ss  the  question  as  to  how  much  is  good  for 
anybody.  It  may  be  that  abstention  is  best  for  everybody.  1  am  inclined  to 
think  it  is  myself,  but  the  particular  question  whether  statistics  can  prove  that 
a  very  moderate  use  of  alcohol  tends  to  shorten  life,  is,  in  my  judgment,  insoluble. 

Referring  to  Mr.  Wright's  remark,  I  think  it  is  a  good  point,  and  yet  I  do 
not  think  it  covers  the  ground.  It  is  well  known  that  there  is  a  false  and  flushed 
appearance  of  reputed  health  produced  by  using  alcohol  to  an  extent  which  is 
without  question  injurious.  It  is  probable  that  if  you  could  go  through  this  city 
to-day,  and  assemble  in  one  body  all  the  men  who  drink  too  much,  you  would 
be  struck  by  the  general  appearance  of  handsome,  florid  well-being  shown  by 
them,  and  yet  the  doctors  would  tell  you  that  they  are  not  so  likely  to  live  to 
eighty  years  of  age  as  the  paler  faced  ones. 
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Mr.  Nichols  :  I  do  not  like  to  speak  twice  on  one  subject,  Mr.  President,  but 
as  Mr.  McClintock  was  speaking  a  very  ai)t  illustration  of  the  difficulties  in  the 
way  of  this  matter  occurred  to  me,  by  reducing  it  to  an  absurdity.  If  we  could 
take  the  menibei"s  of  a  company  who  had  passed  successfully  the  medical  examin- 
ation, and  divide  them  into  three  or  four  classes,  those  who  had  consulted  phys- 
icians almost  continuously,  those  who  had  consulted  physicians  occjisionally,  and 
those  who  had  consulted  them  almost  not  at  all,  you  would  find  a  very  distinct 
separation  in  the  experience  of  those  tliree  classes,  and  the  argument  wliich  would 
be  deduced  from  that  experience  would  probably  be  that  the  consultation  of  phys- 
icians was  injurious  to  health. 

Mr.  IIann  :  Mr.  President,  as  bearing  on  this  point  of  the  effect  of  alcohol  on 
the  robust,  I  liave  in  mind  a  body  of  men  in  Great  Britain  who  go  round  with  the 
drays,  and  I  challenge  anyone  here  to  pick  out  a  body  of  men  more  robust  than 
they  are,  both  as  to  physique,  and  general  appearance.  But  there  is  this  testi- 
mony which  has  never  been  controverted  in  regard  to  them,  whenever  they 
become  ill,  their  illness  is  more  protracted  than  that  of  other  men  of  similar 
build  in  other  occupations.  Whenever  they  receive  an  injury,  and  in  the  handling 
of  the  great  barrels  of  beer  they  oftentimes  crush  the  hand  or  a  foot,  it  is  well 
known  that  these  are  the  worst  cases  for  the  surgeons  to  deal  with  in  the  hospitals 
of  Loudon.  That  is  beyond  all  question.  Medical  testimony  is  very  strong  in 
confirmation  thereof.  While  the  robust  may  resist  the  evil  influences  of  the 
excessive  use  of  alcohol,  for  a  long  time,  nevertheless  the  persistent  use  of  it  to 
excess  will  finally  bring  them  down. 

President  Pxerson  :     Mr.  Van  Cise,  do  you  wish  to  close  this  discussion  ? 

Mr.  Van  Cise  :  Mr.  President,  naturally,  I  have  been  very  much  interested 
in  this  discussion.  The  matter  of  total  abstinence  is  one  in  which  I  have  always 
had  a  very  great  interest. 

Mr.  Loveland's  paper,  while  the  difference  shown  there  is  not  so  great  as  in 
some  other  experiences,  I  think  it  is  perhaps  all  the  more  convincing  from  the 
particularity  shown  by  the  Northwestern  in  the  selection  of  risks,  as  probably  no 
more  select  body  of  non-abstainers  could  be  found  than  those  of  the  Northwestern 
Life  Insurance  Company,  and  yet  their  experience  showed  a  decided  advantage 
for  the  abstainers.  One  reason,  probably,  is  that  two-thirds  of  the  risks  there 
were  abstainers,  and  the  larger  part  of  the  business  was  in  the  northwest ;  and  in 
the  northwest,  outside  of  the  large  cities,  I  do  not  think  drinking  is  as  common  as 
it  is  in  the  east,  and  as  we  all  know,  it  is  still  less  common  in  the  east  than  it  is  in 
England  and  on  the  continent  of  Europe. 

Mr.  McClintock's  paper  showed  that  in  the  Mutual  Life  about  one-third  were 
abstainers  and  about  two-thirds  were  non-abstainers,  just  the  reverse  of  the  figures 
of  Mr.  Loveland's  paper,  showing,  as  I  say,  that  there  is  more  drinking  in  the 
east  than  there  is  in  the  west. 

Now,  of  course,  it  may  be  that  by  taking  only  one  class  or  one  age,  at  certain 
times  non-abstainers  may  show  just  as  well  as  abstainers,  but,  as  Mr.  McClintock 
says,  a  reliable  experience  of  temperate  drinkers  will  never  be  made  out.  But  we 
know  this,  as  I  stated  in  my  paper,  that  the  best  comparison  to  be  made  is  that 
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given  by  the  life  insurance  companies.  Tliey  certainly  have  the  most  select  and 
the  l)est  class  of  moderate  drinkers  that  can  \iq  found  anywhere  ;  and  that  is  not 
only  berause  the  doctors  are  supposed  to  detect  the  first  signs  of  drink  in  their 
systems  if  it  is  used  in  anything  hut  moderation,  but  I  suppase  also  that  most  of 
the  companies  have  a  system  of  examination  by  inspection  report,  etc.,  and  they 
make  a  special  point  to  enquire  as  to  a  man's  drinking  habits,  and  if  he  is  sup- 
posed to  drink  to  excess,  he  is  apt  to  be  rejected.  So  I  say,  it  is  the  very  best 
showing  that  can  be  made  for  moderate  drinkers, — the  experience  of  the  life 
insurance  companies. 

And  I  also  agree  with  some  speakers, — indeed  there  is  no  doubt  in  my  mind, — 
that  non-aKstainers  outside  of  their  drinking  habits  are  a  better  class  of  risks  than 
alwtaincrs,  for  the  very  reason  that  an  abstainer  who  is  not  quite  so  good  a  risk, 
will  not  show  any  of  the  defects  which  would  be  shown  if  he  were  a  drinker. 

Therefore,  I  say,  there  is  no  doubt  at  all,  that  outside  of  their  drinking  habits, 
the  abstainers  are  not  as  good  a  class  of  risks  as  the  non-abstainers,  so  that  we  have 
the  very  liest  comparison  that  can  be  made  for  the  moderate  drinkers. 

Something  has  been  said  of  the  moral  side,  but  of  course  we  are  not  discussing 
this  as  a  question  of  ethics.  We  want  the  statistics.  But  as  a  simple  question  of 
whether  it  is  advisable  to  be  a  total  abstainer  or  a  moderate  drinker,  it  would  be 
perfectly  fair  if  we  could  make  a  comparison  between  total  abstainers  and  all  the 
drinkers.  It  would  be  a  perfectly  fair  comparison,  and  we  should  think  of  the 
millions  and  millions  of  insurance  applied  for  rejected  every  year  by  the  life 
insurance  companies  simply  on  account  of  men's  drinking  habits,  although  it  is 
not  supiK)sed  that  any  drunkard  is  applying  for  insurance  in  life  insurance 
companies. 

But  notwithstanding  this  fact,  drinking  men  are  rejected  to  the  amount  of 
millions  and  millions  of  dollars  for  that  habit  alone.  It  would  be  a  fair  argument 
for  the  total  abstainers,  if  we  leave  out  the  drunkards  of  the  community,  to  call 
the  attention  of  the  other  drinkers  to  the  effect  of  the  drink  habit  on  their  longev- 
ity, and  show  that  the  abstainer  has  a  longer  expectancy  of  life.  The  whole  argu- 
ment, therefore,  as  far  as  health  and  longevity  are  concerned,  is  that  the  total 
abstainers  are  preferable  lives  to  those  of  moderate  drinkers. 

As  regards  the  experience  of  the  Company  in  England,  it  is  of  course  the  most 
convincing,  because  they  made  a  special  point  of  separating  the  two  classes,  and 
as  Mr.  Moir  has  said,  it  was  very  complete.  The  only  difference  between  the 
assured  of  the  United  Kingdom  was  as  to  those  who  were  abstainers  and  those  who 
had  drinking  habits  ;  they  were  the  same  class  of  people,  about  the  same  number, 
about  the  same  sized  policies  ;  they  were  inspected  every  year ;  and  during  a  large 
number  of  years,  we  find  this  tremendous  difference  in  the  experience  of  that 
company.  It  certainly  seems  to  be  very  convincing.  And  as  I  said  before,  I 
think  it  is  likely  that  the  non-abstainers  were  naturally  a  better  class  of  risks  than 
the  abstainers,  and  that  would  account  for  the  fact  that  they  show  so  good  an 
experience. 

Although,  as  one  person  remarked,  it  seemed  singular  that  they  should  show 
about  as  good  an  experience  as  all  the  English  and  Scotch  Companies,  I  think  that 
Ls  not  only  because  of  the  selection,  but  is  also  partly  explainable  by  the  fact  that 
in  England  and  Scotland  drinking  is  almost  universal,  and  a  large  majority  of  the 
insurance  risks,  therefore,  are  non-abstainers. 
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Mr.  Hardy  has  kindly  sent  me  the  experience  of  the  United  Kingdom  Temper- 
ance for  1903,  made  up  since  Mr.  Moore's  paper,  and  it  entirely  corroborates  the 
fifty  and  sixty  years'  experience  ;  and  as  I  understand  it,  there  has  not  been  a 
single  year  in  the  entire  history  of  that  Company  that  the  temperance  section  has 
not  shown  a  lower  death  rate  than  the  general  section,  containing  moderate  drink- 
ers. In  the  year  1903,  in  the  number  of  claims  the  temperance  section  showed 
sixty-seven  per  cent.,  of  the  expected,  and  the  general  section,  that  is,  the  mod- 
erate drinkers,  eighty-nine  per  cent.  The  death  rate  for  the  same  year,  1903,  for 
the  temperance  section,  on  amount  of  risk,  showed  sixty-one  per  cent.,  of  the 
expected,  and  the  general  section,  eighty-six  per  cent,  of  the  expected.  This  is 
again  a  decided  difference,  which  confirms  the  experience  of  the  previous  years, 
and  shows  again  that  the  general  section  is  composed  of  a  very  good  class  of  risks. 

As  I  said  before,  this  Ls  not  a  question  of  ethics,  but  a  question  of  facts  ;  but,  if 
abstinence  be  recognized  as  a  good  thing  in  ethics,  I  think  it  is  a  good  thing  to 
have  it  brought  up  here.  There  never  was  a  time  in  this  country  when  the  total 
abstainer  was  more  clearly  recognized  as  being  a  more  valuable  man  than  the  man 
who  drinks,  than  now.  In  every  walk  of  life,  in  every  class  of  business  and 
professional  life,  it  is  recognized  that  the  total  abstainer,  other  things  being 
equal,  is  more  valuable  than  the  man  who  drinks  to  any  extent  whatever. 
He  is  the  man  who  has  a  clear  head  and  a  steady  hand,  and  the  moment  a 
man  begins  to  drink,  I  don't  care  how  strong  he  may  be,  there  is  no  telling 
where  he  is  going  to  land.  It  is  needless  to  talk  about  a  man's  strength,  for 
looking  back  in  the  history  of  the  world,  or  among  our  own  acquaintances,  we 
know  men  actually  among  the  strongest,  physically  and  mentally,  who  have  become 
drunkards.  The  railroad  companies  are  recognizing  the  value  of  total  abstinence, 
not  only  the  steam  railroads,  but  also  the  trolley  lines  of  the  country,  and  they 
are  requiring  absolute  prohibition  of  their  employes  in  the  matter  of  drink,  and 
any  man  seen  entering  a  drinking  place,  no  matter  what  he  goes  in  for,  is  at  once 
discharged  from  their  service. 

I  was  reading  an  article  in  one  of  the  New  York  papers  the  other  day  that  said 
that  every  chauffeur  or  driver  of  an  automobile  ought  to  be  compelled  to  be  a 
total  abstainer,  and  it  was  stated  there  that  even  Emperor  "William  of  Germany, 
where  drinking  is  almost  universal,  especially  of  beer,  required  that  his  chauffeurs 
should  be  total  abstainers. 

So,  I  say,  that  the  question  of  a  man's  success  in  life  may  rest  upon  his  decision 
on  that  one  point,  whether  he  will  be  a  total  abstainer  or  a  moderate  drinker.  If 
he  becomes  a  moderate  drinker,  there  is  no  telling  whether  he  will  remain  a  mod- 
erate drinker  or  become  a  drunkard.  And  I  affirm  that  the  statistics  which  I 
have  advanced  here  show  that  it  is  better  to  be  a  total  abstainer.  The  mere  appeal 
to  a  man's  selfishness  should  be  enough,  because  it  would  take  a  large  amount  of 
moral  talk  to  reach  some  men  ;  but  appeal  to  their  selfishness,  show  them  that  as 
far  as  their  own  health  is  concerned,  their  own  longevity,  there  is  so  great  an  in- 
crease in  longevity,  so  great  an  improvement  in  health,  from  total  abstinence,  and 
you  will  give  them  an  argument  that  will  induce  correct  habits,  where  perhaps 
nothing  else  will. 

So,  I  say,  there  is  a  double  side  to  this  question,  for  outside  of  the  question  of 
statistics,  there  is  the  still  higher  and  broader  question  of  what  is  best  for  success 
and  happiness  in  life  for  the  individual  man. 
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a  graduation  of  the  specialized  mortality  experience — 

arthur  iiintkr. 

Vol.  YIII,  Tagk  114. 

Written  Discussion. 

Mr.  Moir  :  "We  are  deeply  iiulehted  to  Mr.  Weeks  and  to  Mr.  Hunter  for  the 
two  excellent  papei-s  dealing  with  the  Specialized  Mortality  Experience.  The  two 
papers  should  l)e  read  together,  the  second  being  the  natural  complement  of  the 
first.  Doubtless  the  actual  results  of  this  Specialized  Experience  come  as  a 
surprise  to  most  actuaries,  who  expected  that  the  classes  investigated  would  show 
mortality  rates  heavier  than  the  normal.  There  were  several  classes  in  which 
normal  mortality  would  be  looked  for,  but  the  great  majority  of  the  risks  were 
supposed  to  be  under-average.  Nevertheless,  as  they  had  been  accepted  at  ordi- 
nary rates  of  premium,  it  is  clear  that  only  the  best  ris^ks  of  the  undesirable 
sections  would  be  taken.  While,  therefore,  the  classes  may  be  under-average,  we 
have  in  the  Specialized  Experience  a  record  only  of  the  very  best  risks  in  those 
classes.  The  result  is  that  the  mortality  rates  in  the  aggregate  are  probably  not 
far  from  the  normal. 

The  quinquennial  changes  in  the  average  mortality  are  very  interesting,  and 
doubtless  the  explanation  is  correct,  that  they  occur  because  of  the  options  so 
frecjuentiy  given  to  policy-holders  at  the  end  of  the  10th,  15th  and  20th  years, 
combined  with  the  fact  that  the  lighter  mortality  applicable  to  10,  15  and  20  year 
endowments,  becomes  a  smaller  factor  with  the  longer  durations. 

The  constants  given  on  page  117  for  the  various  years  of  insurance  are  also 
interesting.  It  seems  strange  that  all  of  them  should  decrease  in  value  as  the 
period  of  selection  disappears.  The  principal  change  is  that  which  takes  place  in 
the  value  of  log.  c,  the  difference  between  the  value  in  the  first  and  the  seventh 
tables  being  .0072  ;  whereas  the  differences  in  log.  g  and  log.  s  are  only  .000-1  and 
.0005  respectively. 

Mr.  Hunter  has  adopted  the  excellent  plan  of  giving  full  information  and  show- 
ing the  tests  of  the  graduations  submitted.  It  is  perhaps  a  little  unfortunate  that 
each  graduation  shows  an  accumulated  error  between  ages  30  and  55  which  is 
almost  invariably  positive.  Each  graduated  table  gives  slightly  heavier  death 
rates  betw^een  those  ages  than  the  ungraduated  figures  show.  The  general  result 
of  each  graduation  is  satisfactory,  but  the  curves  should  in  every  instance  be 
depressed  slightly  between  the  two  ages  indicated.  It  may  be  that  the  figures  do 
not  lend  themselves  to  Makeham's  method  of  graduation,  because  it  is  impossible 
to  fit  Makeham's  constants  to  some  facts.  Anyhow  it  is  better  to  have  the 
mortality  rates  between  ages  30  and  55  a  little  too  heavy  rather  than  that  they 
should  be  too  light  ;  because  the  principal  object  we  have  in  view  is  the  fixing  of 
premium  rates,  and  it  is  most  important  that  they  be  adequate. 

When  two  or  three  classes  are  combined  so  as  to  obtain  general  results,  like 
those  given  by  Mr.  Weeks  and  Mr.  Hunter,  we  meet  mth  this  diflSculty,  that  the 
same  life  may  be  included  several  times.  For  instance,  there  is  no  reason  why  a 
person  with  a  pulse  below  60  may  not  be  a  travelling  salesman  of  weight  C,  whose 
parent  died  below  age  70  of  heart  disease.  In  that  case  I  understand  that  the 
same  person  would  be  included  in  three  different  classes,  and  when  the  classes  are 
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combined,  would  be  treated  as  three  different  lives  in  each  case  subject  to  unusually 
light  mortality.  There  are  several  other  groups  in  which  the  same  person  might 
be  placed.  This  thought  becomes  more  important  when  it  applies  to  the  heavier 
mortality  classes.  Take,  for  example,  such  a  class  as  those  born  in  Ireland.  A 
good  many  of  these  may  lie  liquor  sellers  or  laborers,  and  we  cannot  tell  whether 
it  is  the  place  of  birth  or  the  occupation  which  has  caused  their  heavy  mortality. 
All  three  classes  are  recorded  as  being  subject  to  heavy  mortality  rates  ;  but  we 
cannot  tell  to  what  extent  the  same  lives  are  included  in  each  group. 

So  long  as  the  classes  are  kept  separate  we  can  use  the  figures  as  a  general 
guide,  although  we  cannot  say  that  the  heavy  or  the  light  mortality,  as  the  case 
may  be,  is  caused  by  the  occupation,  or  by  the  physical  peculiarity  classified. 
When  the  classes  are  combined,  however,  the  results  are  made  less  reliable, 
because  the  same  persons  are  included  time  after  time,  the  healthiest  of  them 
improving  the  mortality,  others  having  the  opposite  effect. 

There  seems  to  be  very  little  likelihood  that  these  Specialized  Tables  will  be 
used  generally  in  America,  except  by  actuaries  in  determining  premium  rates. 
They  certainly  have  effected  this  purpose,  that  they  give  us  more  confidence  in 
the  existing  standard,  the  American  Experience  Table,  since  the  classified  experi- 
ence which  we  would  have  expected  to  be  of  poorer  quality  than  the  average 
shows  that  the  actual  deaths  are  less  than  83  per  cent,  of  the  expected.  Even 
excluding  the  first  fifteen  years  of  insurance,  we  find  that  from  the  sixteenth  to 
the  thirtieth  years  the  actual  deaths  in  all  classes  combined  are  practically  100  per 
cent,  of  the  expected  by  the  American  Table.  The  general  feeling  here  is  that 
for  the  sake  of  safety  the  standard  table  should  show  mortality  somewhat  above 
that  affecting  well  selected  risks,  and  all  the  important  investigations  show  that 
the  American  Table  follows  this  condition.  (See  Mr.  Fackler's  definite  statement, 
page  71,  and  the  late  Mr.  Miller's  explanations.) 

In  view  of  the  discussion  which  has  arisen  on  the  Select  and  Ultimate  method 
of  valuation,  it  is  desirable  to  examine  the  percentages  published  by  Mr.  Dawson 
for  the  first  five  years  of  insurance  in  conjunction  with  the  American  Experience 
Table  to  be  used  thereafter.  The  percentages  given  by  Mr.  Weeks  as  applicable 
to  the  twenty -seven  selected  classes  are  shown  in  the  following  table,  and  along- 
side are  placed  those  used  by  Mr.  Dawson  in  his  published  tables  : 

Mr.  Dawson. 
Select  and 
Ultimate. 

50% 
65 
75 
85 
95 
100 

The  percentages  used  for  the  Select  and  Ultimate  valuation  tables  provide  for 
mortality  rates  much  higher  in  every  instance  than  those  existing  in  the  twenty- 
seven  selected  classes,  and  on  an  average  also  higher  than  those  shown  for  the 
whole  ninety-eight  classes  combined.  It  is  satisfactory  to  find  that  this  is  so,  in 
view  of  the  possibility  that  the  Select  and  Ultimate  Tables  may  be  adopted  as  a 


First  Insuranci 

e  Year.., 

(( 

(( 
(( 
<( 

ieth  Ins. 

Mr.  Weeks. 
27  Classes. 

47.6% 

62.5 

68.3 

71.3 

75.2 

81.5 

Mr.  Hunter. 
98  Classes. 

54.2% 

Second      " 

70.6 

Third        " 

76.1 

Fourth     " 

79.8 

Fifth         " 

84.6 

Sixth  to  Thirti 

Year.... 

92.7 
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Icjr-'l  standard  of  valuation.  We  nnist  sec  that  any  standard  talde  is  at  Icxst  safe  ; 
and  we  now  know  tliat  tlie  American  Table  is  not  only  an  eminently  safe  Ultimate 
Table,  but  the  percenLiges  of  mortality  provided  for  the  first  five  years  in  like 

manner  contain  a  margin  of  safety. 

Mk.  Stkong  :  When  the  striking  fact  appeared  that  tlie  total  of  deaths  in  the 
Specialized  Mortality  Experience  agreed  almost  exactly  with  the  expected  los.s  by 
the  Committee  Standard  which  makes  allowance  for  selection,  during  the  first  five 
years,  there  naturally  arose  tiie  desire  to  have  the  mortality  table  of  the  experience 
as  a  whole.  This  has  been  satisfied  by  Mr.  Hunter  in  his  paper  on  "A  Gradu- 
ation of  the  Specialized  Mortality  Experience,"  and  we  are  much  beholden  to 
him  for  the  quantity  of  valuable  information  the  graduation  and  the  analyses  of 
data  have  placed  within  our  reach. 

The  possession  of  this  mortality  table  brings  very  forcibly  before  ns  the  ques- 
tion— Does  the  agreement  between  total  actual  and  expected  deaths  justify  us  in 
accepting  this  table  as  representing  the  normal  mortality  of  American  insured 
lives?  While  such  a  question  cannot  be  settled  finally  until  a  general  mortality 
experience  is  compiled,  it  seems  to  rae  such  considerations  as  the  following  show 
the  present  table  to  be  different  from  the  normal. 

The  Experience  consists  of  many  independent  classes  each  selected  for  some 
special  property  supposed  to  considerably  affect  the  risk.  It  is,  therefore,  an 
experience  of  peculiar  lives  and  as  such  might  be  expected  to  give  a  distorted 
mortality  table.  Moreover,  a  distortion  of  the  table  may  be  entirely  consistent 
with  an  accidental  balancing  in  some  particular,  such  as  the  agreement  of  the 
total  deaths  in  the  experience  under  observation  with  the  normal. 

In  the  present  case  we  can  not  only  see  that  there  is  a  probable  distortion  ;  we 
are  apparently  also  able  to  determine  roughly  what  the  distortion  should  be.  As 
has  been  remarked  by  a  number  of  the  members  of  this  Society,  the  peculiarities 
of  the  classes  are  mostly  blemishes,  so  that  the  Experience  as  a  whole  may  properly 
be  considered  as  somewhat  impaired.  The  fact  that  under  these  circumstances 
the  total  mortality  is  not  excessive,  can  probably  be  accounted  for  by  unusually 
careful  selection  where  recognized  impairments  exist.  Thus  there  are  two  con- 
flicting influences  in  the  Experience, — one,  blemishes,  the  other,  superior  selec- 
tion. The  fact  that  these  influences  have  just  about  counterbalanced  each  other 
in  respect  to  totals  does  not  show  that  they  have  done  so  by  ages.  Selection  is 
most  potent  immediately  after  entry  and  its  effect  gradually  decreases  with  the 
duration  of  the  insurance.  As  the  great  majority  of  risks  are  below  40  at  entry 
it  is  safe  to  say  that  the  greater  part  of  the  good  effect  of  selection  is  below  age  50. 
On  the  other  hand,  an  examination  of  the  impairments  shows  that  as  a  whole 
their  tendency  would  be  to  increase  the  mortality  in  later  life  without  being  espe- 
cially prejudicial  until  after  the  prime.  It  is  true  that  a  numlier  of  the  classes 
individually  are  exceptions  to  this,  but  I  do  not  think  that  they  are  important 
enough  in  total  numbers  to  invalidate  this  principle  for  the  whole.  From  this 
we  should  say  as  an  a  prioi-i  conclusion  that  the  distortion  would  be  such  as  to 
give  a  mortality  lower  than  the  normal  in  the  earlier  ages  and  perhaps  through 
middle  age,  and  an  excessive  mortality  in  later  years. 

The  following  table,  which  corresponds  with  the  second  table  on  page  126  of 
Mr.  Hunter's  paper,  except  that  here  the  standard  of  comparison  is  The  Modified 
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Healtliy  English  Table,  appears  in  broad  general  results  to  bear  out  the  above 
conclusion. 

Percentage  of  acti^al  to  Table  Deaths  by  Modified 
Healthy  English  Table. 


Ages  at  Entry. 

Year  1. 

Year  2. 

Year  3. 

Year  4. 

5-9. 

10-14. 

15-30. 

15-28 
29-12 
43-56 
57-70 

52% 

53 

64 

77 

69%, 
67 
85 
86 

71% 
74 
90 
97 

72% 
78 
95 
97 

76% 

85 
102 
106 

85% 

96 
109 
112 

91  % 
110 
113 

108 

Thus  far  we  have  spoken  of  the  characteristics  of  the  Experience  and  their 
probable  effects.  Let  us  now  turn  to  an  independent  consideration  of  what  can  be 
deduced  from  results. 

If  an  agreement  in  totals  is  significant  such  an  agreement  should  extend  roughly 
throughout  the  mortality  table.  A  reference  to  the  table  given  above  shows  that 
there  is  no  such  general  agreement ;  that  roughly  for  ages  below  50  the  mortality 
of  the  Specialized  Experience  is  below  tlie  expected  and  above  50  is  higher  than 
the  expected.  Thus  some  influence  entirely  irrelevant  to  the  mortality  might 
have  changed  the  proportions  of  risks  in  the  younger  and  older  ages  and  thus 
destroyed  the  agreement  in  totals. 

It  might  be  questioned  whether  the  Committee  Standard  should  not  have  been 
different  so  as  to  give  a  lower  mortality  in  the  younger  ages  and  higher  in  the 
older.  Such  a  question  ignores  the  care  taken  by  the  Committee  in  detennining 
the  standard  and  the  weight  their  mature  judgment  should  have.  If,  however, 
we  adopt  such  a  hypothesis  we  are  in  difficulties  with  respect  to  the  present  table, 
since  a  change  in  the  Committee  Standard,  unless  made  with  reference  to  con- 
forming to  the  Specialized  Experience  Table  would  probably  destroy  the  agree- 
ment in  totals. 

As  the  result  of  such  considerations  it  would  seem  to  me  that  the  agreement  in 
total  deaths  is  largely  accidental,  although  it  may  be  taken  to  show  a  pretty  good 
general  balancing  in  the  long  run  between  the  impairments  and  the  extra  care  of 
selection  where  impairments  are  recognized.  Furthermore,  if  the  theories  I  have 
advanced  are  correct,  it  would  mean  that  the  Specialized  Experience  is  not  avail- 
able either  as  a  whole  or  in  part  to  give  us  a  mortality  table  for  the  average  of 
American  insured  lives.  It  is  perhaps  well  to  qualify  this  statement  by  saying 
that  there  are  probably  certain  classes  or  some  combination  of  a  few  classes  which 
conform  to  the  normal  table.  These  classes,  however,  we  have  no  way  to  deter- 
mine until  the  normal  table  is  at  hand  for  comparison. 

I  regret  not  being  able  to  take  up  other  points  regarding  Mr.  Hunter's  paper. 
It  was  especially  interesting  to  me  in  the  questions  his  tables  raise  regarding  the 
effect  of  selection,  and  in  the  methods  of  graduation  employed. 

Mr.  Dawson  :  Mr.  Hunter's  paper  is  one  of  the  mast,  significant  and  instruc- 
tive that  have  appeared  in  the  Transactions.     In  the  main  the  conclusions  are 
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well  snpport^l  bv  tlie  facts  nnd  are  likely  to  prove  very  useful  in  the  pnictical 
work  of  actuaries. 

Since  it  is  usual,  tliough  not  witliout  exception,  to  treat  the  select  period  as 
closing  at  the  end  of  five  years,  it  is  well  worth  while  to  ascertain  the  average 
jiercentage  of  the  actual  deaths  in  insurance  years  beyond  the  fifth,  to  the 
expectetl  deaths,  whidi  I  find  to  be  93.8.  It  is  manifest,  however,  tliat  the 
effects  of  selection  may  be  traced  distinctly  until  at  least  the  expiration  of  10 
years.  Yet  it  is  plainly  a  conservative  course  to  disregard  it  after  five  years, 
especially  when  an  ultimate  mortality  table,  as  safe  as  the  American  Experience 
Table,  is  employed. 

Among  these  lives,  few  of  which  were  deemed  absolutely  first-class,  Mr.  Hunter 
finds  the  deaths  as  compared  with  the  expected  deaths  according  to  the  American 
Experience  Table  to  run  as  follows  : 


Insurance  Years. 

Ratio  of  Actual  to  Expected  Deaths. 

1 

54.2% 

2 

70.6 

3 

76.1 

4 

79.8 

5 

84.6 

5th  to    9th 

inc. 

86.4 

10th  to  14th 

(( 

94.6 

15th  to  30th 

<( 

100.5 

After  5th 

93.8 

He  finds  the  actual  deaths  to  exceed  the  expected  by  the  American  Experience 
Table  only  for  years  16  to  20,  inclusive,  which  may  be  a  mere  chance  aberration 
or  may  indicate  a  tendency  of  adverse  selection  to  run  up  to  a  maximum  and  then 
to  subside,  as  Jias  been  traced  in  other  experiences.  But  the  American  Experi- 
ence Table  is  well  above  the  average,  experience  beyond  the  5th  or  tlie  10th  year, 
even  as  to  these  lives,  and  almost  accurately  coincides  with  the  experience  from 
the  15th  year  onward.     This  indicates  that  it  is  a  safe  and  reliable  ultimate  table. 

There  is  reason  to  suspect,  however,  that  Mr.  Hunter's  ratios  of  the  actual 
deaths  in  the  early  years  to  the  deaths  expected  according  to  the  American 
Experience  Table,  are  so  high,  chiefly  because  these  lives  are  not  strictly  select. 
If  this  be  the  case,  we  would  expect  to  find  the  percentages  running  too  high 
during  the  first  two  or  three  years,  especially. 

The  ratios  of  qx,  O^^'^  at  age  attained  40,  one  year,  two  years,  etc.,  exposed 
to  qz  at  age  40,  O^^^^  are  as  follows  : 


.831 


The  close  correspondence  after  the  third  year  of  these  ratios  with  those  given  by 
Mr.  Hunter,  is  worthy  of  note.  They  indicate  that  for  liv&s  which  are  really 
accepted  as  select,  lower  ratios  would  rule  during  the  first  three  years  with 
substantial  correspondence  thereafter. 

Mr.  Hunter  also  presents  the  following  variations  : 


1st  year 

.448 

4th  year 

2nd    " 

.651 

5th  '  " 

3rd     " 

.735 
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Ages  at  Entry. 

Year  One. 

Year  Two. 

Year  Three. 

Year  Four. 

5  to9 

15  to  28 

.48 

.66 

.68 

.71 

.74 

29  to  42 

.51 

.65 

.71 

.75 

.82 

43  to  56 

.61 

.80 

.85 

.89 

.95 

57  to  70 

.71 

.79 

.90 

.88 

.96 

Attained 

Age. 

First  Year. 

Second  Year. 

25 

.407 

.664 

35 

.431 

.656 

45 

.465 

.646 

55 

.499 

.638 

65 

.524 

.633 

In  partial  confirmation  of  his  general  statement  that  "  the  true  percentages  are 
considerably  higher  at  the  older  ages  than  at  the  younger,"  the  following  ratios 
between  O'^'^'^  and  O^^''^  values  of  qjc  at  the  same  attained  ages  may  be  cited  : 

Third  Year.  Fourth  Year.  Fifth  Year. 
.752  .802  .837 

.747  .794  .833 

.728  .782  .826 

.714  .771  .820 

.707  .766  .813 

The  selection  does  not,  it  will  be  seen,  produce  so  good  results  for  the  first  year 
for  older  ages  as  for  younger.  The  effects  of  the  selection  upon  the  experience 
after  the  first  year  are  precisely  contrary,  however,  according  to  the  British  table  ; 
but  Mr.  Hunter's  percentages,  taken  from  the  Classified  Experience,  show  persist- 
ently larger  ratios,  almost  without  exception,  for  the  lives  admitted  at  older  ages. 

It  will  be  observed  that  apparently  the  effect  of  selection  is  not  only  not  so  good 
in  the  Classified  Experience  as  in  the  British  Select  Experience  at  the  outset  but 
also  progressively  inferior  with  age  and  also  that  at  the  older  ages  the  effects  of 
the  influence  of  the  impairments  of  the  lives  in  the  Classified  Experience  do  not 
so  soon  subside. 

Since  the  Briti.sh  Select  Experience  is  not  affected  by  impairment,  it  is  probable 
that  the  ratios  of  its  mortality  rates  during  the  select  period  to  the  rates  at  the 
same  attained  ages  thereafter  which  are  brought  out  by  it,  are  more  nearly  reliable 
as  a  guide  than  ratios  deduced  from  the  Classified  Experience  of  American 
Companies,  which  are  manifestly  affected  by  the  fact  that  most  of  the  lives  dealt 
with  are  not  strictly  select. 

Mb.  a.  Hunter  :  In  order  to  detennine  whether  or  not  the  aggregate  figures  of 
the  Specialized  Mortality  Experience  represent  the  normal  mortality  in  American 
Companies,  I  have  investigated  all  the  published  statistics.  It  is  unfortunate, 
however,  that  the  various  publications  of  company  mortality  have  been  made  on 
such  different  lines  that  comparisons  cannot  be  readily  instituted.  For  instance, 
the  experience  of  the  Mutual  Life  from  1843  to  1874,  while  apparently  made  up 
by  "Years  of  Insurance"  is  actually  by  calendar  years,  and  the  .same  is  true  of 
the  Mutual  Benefit's  experience  of  1845  to  1879.  On  the  other  hand,  the  Con- 
necticut Mutual  (1846-1878)  is  really  an  investigation  by  policy  years  or  years  of 
insurance.  These  three  experiences  are  by  lives,  while  other  experiences,  such  as 
the  Washington  Life  and  the  Provident  Life  and  Trust,  are  by  amounts.  In 
order  to  get  some  indication  of  the  aggregate  mortality  in  American  Companies, 
the  following  table  has  been  made  up  from  the  published  experiences  of  the 
Mutual  Life,  Connecticut  Mutual  and  Mutual  Benefit,  on  the  as.sumption  that  the 
mean  between  the  first  and  second  calendar  years  represents  the  first  policy  year, 
the  mean  between  the  second  and  third  calendar  years  represents  the  second  policy 
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year,  and  so  on.  In  obtaining;  the  mortality  for  tlie  first  policy  year  by  this 
iiielhoil,  one  is  apt  to  make  an  error  liy  adding  llie  data  for  the  lirst  and  the  second 
calendar  years  together,  and  then  dividing  by  2  ;  but  as  the  lirst  calendar  year 
represents  only  half  a  year's  exjiosure,  tlie  expected  mortality  for  the  first  }>olicy 
year  must  be  obtained  by  adding  half  the  second  calendar  year's  expected  deaths 
to  the  total  expected  deatlis  for  the  first  calendar  year. 

Combined  Experience  op  Mutual  Benefit,  Connecticut  Mutual, 
AND  Mutual  Life. 


Insurance 
Years. 

Expected  Deaths 

( approximate) 
by  American  qx. 

Actual  Deaths. 

Ratio  of  Actual 

to  Kxpccted 

Deaths. 

Ratio  of  Actual 
Deaths  in  ."Special- 
ized Expi  rli-nce 

to  Expected 
Deaths  by  Amer- 
ican qx- 

1 

2 

3 

4 

5-9 
10-14 
1-5-30 

2,747 
2,416 
2,197 
2,048 
8,160 
5,480 
7,506 

1,776 
1,774 
1,700 
1,709 
7,092 
4,745 
6,683 

64.7% 

73.4 

77.4 

83.4 

86.9 

86.6 

89.0 

54.2% 
70.6 
76.1 
79.8 
86.4 
94.6 
100.5 

1-30 

30,554 

25,479 

83.4 

82.8 

There  is  a  very  close  relationship  between  the  ratio  of  actual  to  expected  deaths 
in  the  Specialized  Experience  and  in  the  above  three  Companies'  Experience,  but 
in  the  early  years  the  ratio  of  the  Specialized  is  much  lower  than  the  ratio  of  the 
three  companies,  while  the  reverse  holds  good  in  the  later  insurance  years. 

Through  the  kindness  of  Mr.  Ogden  I  have  been  enabled  to  give  the  experience 
of  the  Mutual  Benefit  for  the  years  1845  to  1903  inclusive,  by  amountii.  As  their 
mortality  is  made  up  by  calendar  years,  it  has  been  necessary  to  make  the  same 
approximation  as  was  done  in  the  previous  table,  in  order  to  adapt  the  experience 
to  insurance  years. 

Mutual  Benefit  Experience,  1845  to  1903. 


Years  of 
Insurance. 

Expected  Death 
Losses  by  Amer- 
ican qx. 

Actual  Death 
Losses. 

Ratio  of  Actual  to 
Expected  Death 

Losses  by 
American  qx. 

Ratio  of  Actual 
Deaths  in  Special- 
ized Experience 

to  Exjjected 
Deaths  by  Amer- 
ican qx- 

1 

2 
3 

4 
5-9 

10-14 
1.5-30 

$    6,72.5,294 

6,080,819 

5,536,387 

5,181,145 

21,482,575 

17,035,973 

41,6.55,183 

$     3,50.5,8.54 

3,8.54,676 

3,910,296 

.3,891,366 

17,207,0.58 

1.5,031,116 

40,980,534 

52.1% 

63.4 

70.6 

75.1 

80.1 

88.2 

98.4 

54.2% 
70.6 
76.1 
79.8 
86.4 
94.6 
100.5 

All  Years.... 

$103,697,376 

$88,380,900 

8.5.2 

82.8 
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While  the  ratio  of  actual  to  expected  deaths  is  greater  for  the  ^rutual  Benefit 
than  for  the  Specialized  Experience,  it  shovild  be  borne  in  mind  that  tlie  latter  is 
by  policies  and  the  former  by  amounts.  Tlie  ditlerence  in  tlie  ratios  can  readily 
be  accounted  for  by  the  mortality  on  amounts  being  generally  liigher  than  on 
policies  in  American  companies. 

In  the  absence  of  further  data,  the  claim  may  be  fairly  made  tliat  the  tables  of 
mortality  which  have  been  prepared  from  the  Specialized  Experience  approxi- 
mately represent  the  mortality  experience  on  normal  lives  insured  in  .American 
Companies. 

With  regard  to  Mr.  Moir's  reference  to  the  graduation,  I  siiould  like  to  state 
that  a  graphic  graduation  of  the  seven  mortality  tablets  formed  from  the  Special- 
ized Experience  shows  in  general  a  heavier  mortality  below,  say,  age  25  than  from 
age  25  to  35,  or  even  higher.  It  follows,  therefore,  tliat  it  is  very  hard  to  lit  a 
Makeham  curve  to  these  facts  and  accordingly  the  condition  which  Mr.  Moir 
mentions  must  necessarily  follow. 

Oral  Discussion. 

Mr.  Hunter  :  In  connection  with  the  Graduation  I  sliould  like  to  mention 
that  it  is  a  difficult  piece  of  work  because  the  mortality  is  high  at  tlie  young  ages 
at  entry.  In  a  previous  paper  I  pointed  out  that  the  mortality  in  the  earlier 
policy  years  was  generally  higher  for  say,  ages  15  to  25  than  for  ages  25  to  35. 
A  Graduation  by  the  Graphic  Method  would  show  a  hump  in  the  curve,  while  a 
Gmduation  by  tlie  Makeham  Method  would  produce  a  smooth  curve.  While  the 
former  would  conform  more  closely  to  the  true  facts,  I  felt  that  the  latter  would 
be  more  desinible  because  the  insurance  companies  would  not  be  likely  to  use 
Mortality  Tables  which  did  not  progress  smoothly  from  age  to  age.  The  whole 
object  of  the  paper  was  to  obtain  a  Mortality  Table  which  could  be  used  by 
American  Companies  in  measuring  their  Mortality  Experience,  and  for  that  pur- 
pose a  Graduation  by  the  Graphic  Method  would  not  be  acceptable  to  many  of 
the  Actuaries. 


74 


ON  THE  REPAYMENT  OF  LOANS  BY  CONTINOENT  INSTALMENTS — 
HUGH    W.    ROBERTSON. 

Vol.  VIII,  Page  128. 
Written  Discussion. 

Mr.  HildebR-VND  :  In  reading  the  rjriginal  paper,  wliat  is  perhaps  most 
notifiable  is  the  process  of  establishing  the  formulae,  whioh  are  appliaible  to  the 
problems  formulatetl :  it  will  also  be  found,  I  believe,  that  when  it  com&s  to  a 
practicable  application  in  some  of  the  cases,  we  could  hardly  call  the  fornmlae 
self-interpreting.  Outside  of  these  general  observations,  there  appears  littie  to  be 
sjiid  concerning  the  paper  in  the  abstract. 

It  may  be  worth  while  to  mention  that  the  formula  at  the  end  of  this  paper, 
which  expresses  the  amounts  of  the  outstanding  i)rincipal  and  interest  at  the  end 
of  any  year,  represents,  if  net  rates  of  premiums  are  assumed,  the  amount  at  risk 
at  the  end  of  the  corresponding  year  under  an  annual  endowment  policy  having 
the  given  term  of  years  to  run  in  which  the  loan  is  redeemable,  and  issued  at  the 
age  of  the  borrower.  It  is  possible  that  this  observation  might  be  helpful  as  a 
sort  of  guide  in  respect  to  the  accuracy  of  the  computations,  but  the  relation  is  in 
no  wise  intended  to  serve  as  a  substitute  for  obtaining  the  correct  results,  when 
office  rates  are  used. 

It  was  long  ago  suggested  that  certain  plans  of  life  insurance  were  adapted 
to  make  secure  the  repayment  of  advances  made  in  connection  with  Benefit 
Building  Societies ;  besides  the  usual  term  policies,  attention  was  drawn  to 
another  form  which  proposed  that  a  life  insurance  society,  in  consideration  of  a 
yearly  diminishing  premium  to  be  paid  by  the  borrower,  undertook  to  pay,  should 
he  die  prematurely,  the  instalments  for  which  the  property  was  liable,  until  the 
debt  should  be  cancelled. 

Mr.  Robertson  mentions  four  plans  of  insurance  adapted  for  the  purpose, 
to  which  he  might  have  added  a  decreasing  term  insurance,  for  which  a  uniform 
premium  per  unit  is  the  basis.  The  value  of  X  under  this  plan  is  not  quite 
as  favorable  to  the  borrower  as  in  the  case  of  the  yearly  renewable  term  policy,  at 
least  under  the  premium  rates  adopted  by  the  Company  whose  figures  have  been 
made  use  of,  and  at  the  assumed  rate  of  interest,  being  .09152  and  .1.3693  as 
against  .09097  and  .13601  computed  and  stated  in  the  original  paper.  For  ages 
45,  with  a  term  of  20  years,  and  55,  with  a  term  of  10  years,  tlie  values  of  X  are 
.10112  and  .15065  respectively,  as  against  .09760  and  .14750  in  case  of  the  yearly 
renewable  term  policy. 

For  a  term  insurance  paid  for  by  a  level  premium,  it  will  be  appropriate  to 
touch  upon  the  computation  required,  when  it  becomes  necessary  to  determine  the 
reserves  which  would  have  to  be  held  by  the  Company  insuring  the  life  of  the 
borrower.  No  claim  to  originality  is  made  for  the  formulae  which  follow  ;  they 
have  had  their  origin  in  any  discussion  relating  to  the  subject  in  question,  and 
their  derivation  is  suggested  by  the  usual  line  of  reasoning. 

If  we  assume  that  the  amount  borrowed  is  a  unit,  then  the  annual  annuity 
certain  for  n  years,  which  a  capital  of  1  will  purchase,  is  represented  by  the 

expression  /|_i_  -tn  _  i  >  ^^^^  ^^^  annuity  being  payable  at  the  end  of  the  first 
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year,  and  which  we  will  henceforth   denote  by  <f>.      At  the  beginning  of  the 
<th  year,  when  t  —  1  payments  have  been  made,  the  amount  of  the  cjipital  and 

interest  outstanding  is  expressed  by    "~_  —  =  ^ —    ,1   .    .}^^ .  whicli  for 

brevity's  sake  may  be  written  — ^  ,  where  r  =  1  -{-  i.     Hence  the  present 

value  of  the  deferred  temporary  insurance  for  the  tth  year,  which  will  provide 

for  the  repayment  of  the  outstanding  principal  and  interest,  should  the  borrower 

die  within  that  year,  is  represented  by  the  expression 

rn  —  rt-i^_^d^  +  t-l 

r»-l  Ix 

But  as  dx  + 1  - 1  =  L  + 1  —  1  —  Ix  +  t ,  the  above  expression  becomes 

)^ 

1  .        ■     I     ^^ 


yfl 


r»  — 1     \      Dx  V  '    Dx  )  y 


Summing  up  with  respect  to  t  by  giving  it  the  value  1,  2,  3,  etc.  to  7i  successively 
we  obtain 

S,"f^^?ri  [-Dx  +  -D:,  +  i  +  .  .  .  D^  +  n-l  —  r(D^+l  +  Dx  +  2-\-.  .  .  Bx  +  n)] 

-  :Di  •  ;:irii:i  (-0^  - '^^^ + «)  • 
This  expression  finally  reduces  to 

1  _ ^  fPx  +  i  +  Dx  +  2  +  Dx  +  3+ Dx  +  n\ 

as  the  single  premium,  to  provide  for  the  extinguishing  of  the  debt,  should  the 
borrower  die  within  n  years  :  and  which  may  be  interpreted  as  follows  :  1  paid 
down,  will  provide  for  the  annual  animity,  <f>,  during  a  term  of  7i  years  certain, 
each  payment  falling  due  at  the  end  of  the  year,  but  if  the  annuity  is  to  be  with- 
drawn during  the  given  term,  as  long  as  the  borrower  is  alive,  we  must  deduct  tlie 
present  value  of  a  temporary  life  annuity,  0,  for  n  years,  viz  : 

^  ^^g + 1  —  ^^x  +  7t  + 1 
^ s^ • 

When  the  repayments  are  to  be  referred  to  the  beginning  of  the  year,  the 
preceding  demonstration  must  be  modified  to  the  extent  of  introducing  v0  for  the 
value  of  the  repayment ;  in  which  case,  the  single  premium  would  be  found  to  be 

(1  _  i,^)  _  „^  (l>x+l  +  Dx+2+ i)«  +  n-l\ 

or     1— „^  fDx  +  J)x  +  l+ Dx  +  n-l\ 

By  dividing  by  the  annuity  due  ax7r\  ,  ^^e  obtain  the  annual  premium,  viz. 
^-nr  —  v<p  to  provide  for  the  decreasing  term  insurance.  In  addition,  the  bor- 
rower must  pay  out  the  annual  annuity  u^  while  living,  or  in  all      _  ,  as  was  to 

be  expected. 

For  the  value  of  the  policy,  we  determine  the  single  premium  at  the  age  of 
valuation,  and  deduct  the  present  value  of  the  future  net  annual  premiums. 
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In  the  present  pajter,  the  jieriod  at  which  tlie  instahnents  are  repaid  is  liniite<l 
to  a  yejir,  and  therefore  tliere  is  still  before  lis  for  analysis  the  ciuses  wherein  the 
loan  is  repayable  by  semi-annual,  (juarterly  or  even  monthly  instalments.  I  am 
not  prepared  to  siiy  that  the  course  of  reasoning  followed  in  the  original  paper 
offers  the  sijnplest  solution  for  the  determination  of  the  necessary  formulae. 

Mr.  Kikkpatkick  :  In  his  paper  "On  the  Repayment  of  Loans  by  Contingent 
Instalments"  Mr.  Ribertson  presents  an  ingenious  mathematical  demonstration  of 
four  difTerent  ways  in  which  insurance  may  be  employed  to  secure  a  lender  against 
loss  that  woulil  otiierwise  occur  in  the  event  of  the  death  of  the  Ixirrower. 

Under  the  endowment  plans  which  he  suggests,  the  necessary  amount  of  insur- 
ance to  be  carried  and  the  amount  of  instalment  to  be  paid  by  the  borrower  yearly 
in  advance  are  readily  determined  by  simjjle  comj)utation,  wliellier  the  premium 
for  the  endowment  is  a  single  one  or  is  paid  annually  throughout  the  entire  period 
during  which  the  loan  is  to  run. 

The  application  of  the  other  two  plans  of  insurance — single  premium  decreasing 
term  and  yearly  renewable  decreasing  term — requires  a  much  more  complicated 
calculation  in  each  case,  and  it  is  here  more  especially  tiiat  Mr.  Robertson  shows 
his  cleverness.  For  the  purpose  of  analysis  and  comparison,  I  have  made  cal- 
culations on  the  several  plans,  basing  the  same  on  unity  as  the  nominal  amount 
borrowed,  using  age  35  as  that  of  the  borrower,  who  is  also  the  insured,  ten 
years  as  the  period  during  which  the  equal  instalments  are  to  be  paid  annually  in 
advance  by  the  borrower  if  he  lives,  and  6%  per  annum  as  the  rate  of  interest  sup- 
posed to  be  earned  by  the  lender.  In  each  case  the  office  premium  per  unit  given 
by  Mr.  Robertson  has  been  used.     The  results  of  these  calculations  are  subjoined. 

Case  (a) — Single  Pkemium  Endowment  Insurance. 

Office  Single  Premium  per  unit  for  a  Ten  Year  Endowment  Insurance...  0.79415 

Amount  of  Insurance , 4.857906 

Premium  on  same 3. 857906 

Actual  amount  advanced  by  lender 4.58293 

Annual  payment  by  borrower 27498 

Principal  and  interest  end  of  each  year  secured  by  insurance : 

V  (1  +  AO  (1  +  i)  =  1  +  A'  or  4.58293  X  1-06  =  4.857906 
Case  (b)— Annual,  Premium  Endowment  Insurance. 

Office  Annual  Premium  per  unit  for  a  Ten  Ye;ir  Endowment  Insurance...  0.09485 

Amount  of  Insurance I. 

Actual  amount  advanced  by  lender 943396 

Annual  payment  by  borrower 151454 

Principal  and  interest  end  of  each  year  secured  by  insurance  : 

V  (1  +  i)  =  1.  or  .943396  X  1-06  =  1. 

Case  (c) — Single  Premium  Decreasing  Term  Insurance. 

Office  Single  Premium  per  unit  of  loan  to  insure  outstanding  principal 

and  interest : 0.06129 

Single  Premium  required  (A'') 14841 
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Instalment  =.14720 

Beginning 

Reduced 

of  Year. 

Interest. 

Reduction 

of 
Principal. 

Principal. 

1  +  A' 



/  Actual  amount  ad- 
\  vanced  by  lender. 

1st  Year. 

1.14841 
Principal 

0.14720 

1.00121 

and 

Interest 

( Amount 

of  Insur- 

ance). 

2nd  Year. 

1.06128 

0.06007 

.08713 

.91408 

3rd      " 

.96893 

.05484 

.09236 

.82173 

4th      " 

.87103 

.04930 

.09790 

.72383 

5th      " 

.76729 

.04343 

.10377 

.62009 

6th      " 

.65724 

.03721 

.10999 

.51004 

7th      " 

.54065 

.03060 

.11660 

..39345 

8th      " 

.41704 

.02361 

.12359 

.26984 

9th      " 

.28602 

.01619 

.13101 

.13882 

10th      " 

.14720 

.00833 

.13887 

0 

Total  Interest 32358 

Total  Reduction  of  Principal 1.14842 

Total  Instalments  (lOX)  =  .32358  +  1.14842  =  1.47200. 

Case  (d) — Yearly  Eenewable  Decreasing  Term  Insurance. 
Office  Yearly  Eenewable  Term  Premiums  per  unit  (See  Page  134,  Vol.  VIII,  No.  32) 


Instalment  =  .13601 

• 

Beginning 

Reduced 

of  Year. 

Interest. 

Premium. 

Reduction 

of 
Principal. 

Principal. 

1  +  P.^ 

r  Actual  amnt. 

1st  Year. 

1.012468 
Principal 

and 
Interest 
( Amount 

of  In- 
surance) . 

0.012468 

0.123542 

0.876458 

-j  advanced 
(.  lender. 

by 

2nd  Year. 

0.929045 

0.052587 

.011626 

.071797 

.804661 

3rd      " 

.852941 

.048280 

.010682 

.077048 

.727613 

4th      " 

.771270 

.043657 

.009646 

.082707 

.644906 

5th      " 

.683600 

.038694 

.008476 

.088840 

.556066 

6th      " 

.589430 

.03.3364 

.007172 

.095474 

.460592 

7th      " 

.488228 

.0276.36 

.005695 

.102679 

.357913 

8th      " 

.379388 

.021475 

.004033 

.110502 

.247411 

9th      " 

.262256 

.014845 

.002148 

.119017 

.128394 

10th      " 

.136097 

.007704 

0 

.128306 

0 
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Total  Interest 2SS242 

Total  Premiums 071946 

Total  Reductions 999912 

Total  Instalments  (lOX)  .288242  +  .071946 +  .999912  =  1.360100 

Mr.  Robertson  does  not  indicate  the  table  of  mortality  and  rate  of  interest  nor 
the  basis  of  loading  adopted  in  the  calculation  of  his  office  premiums  per  unit  of 
insurance,  but  he  says  that  "on  the  basis  of  loading  here  adopted,  the  insurance 
could  be  secured  to  best  advantage  under  the  Yearly  Renewable  Term  plan. 
Besides  the  fact  that  under  this  plan  the  values  of  X  are  generally  less  than  in  the 
other  cases,  there  are  the  additional  advantages  of  the  smaller  initial  outlay  by  the 
lender,  and  the  smaller  amount  which  would  be  required  to  pay  off  the  loan  in  full 
at  any  time  before  the  expiration  of  the  period." 

His  conclusions  are  correct,  provided  insurance  can  be  obtained  on  the  plan  he 
mentions  and  provided  further  that  the  lender  is  a  financial  institution  able  to 
reinvest  readily  the  yearly  instalments,  which,  under  this  plan,  include  partial 
payments  of  principal.  If,  however,  the  loan  is  of  a  comparatively  small  amount 
and  is  advanced  by  an  individual,  the  lender  might  not  be  able  on  the  whole  to 
realize  so  favorable  an  investment  under  this  plan,  and  would  therefore  prefer  one 
of  the  Endowment  plans  as  in  both  of  these  cases  the  amount  advanced  is  constant 
throughout  the  entire  period.  Under  these  circumstances  the  annual  premium 
endowment  plan  would  obviously  be  of  greater  advantage  to  the  borrower. 

Inasmuch  as  none  of  the  plans  presented  provides  security  for  payment  of 
the  annual  installments,  other  means  must  of  course  be  devised  to  supply  this 
feature,  in  order  to  make  the  general  scheme  attractive  to  investors. 
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Address  of  the  President, 

ISRAEL  C.    PIERSON, 

AT    THE   OPENING   OF    THE   AnNUAL   MeETING, 

May  18th,  1905. 


Members  and  Associates  of  the 

Actuarial  Society  of  America  : 

Gentlemen : — With  the  final  adjournment  of  this  annual  meeting, 
my  term  of  office  as  President  of  the  Society  will  end,  by  constitutional 
limitation.  It  was  my  expectation  to  follow  at  this  time  the  general 
custom  of  my  predecessors  and  as  my  valedictory  to  present  a  paper 
which  I  ventured  to  believe  would  be  of  some  scientific  interest  and 
value  to  the  members.  For  that  purpose  I  have  collected  the  full 
biographical  data  of  more  than  40,000  College  graduates,  covering 
the  period  between  the  date  of  matriculation  and  the  date  of  observation 
or  of  previous  death,  in  each  case.  The  statistics  represent  the  gradu- 
ates of  more  than  30  colleges  or  universities  and  include  at  least  a 
century  and  a  quarter  of  college  records  from  1770  to  1903.  It  has 
been  impossible  to  consummate  the  work  for  this  meeting,  but  these 
data  will  be  utilized  and,  with  the  permission  of  the  Council,  be  pre- 
sented to  the  Society,  I  hope  in  the  not  distant  future,  as  "The 
Experience  of  College  Men — a  Select  Class. ' ' 

The  amendment  to  the  Constitution,  which  was  adopted  last 
October,  and  the  one  to  be  acted  upon  at  this  meeting,  increase  the 
number  of  the  officers  and  of  the  elective  members  of  the  Council. 
Therefore,  the  election  to  occur  to-day  will  include  the  choice  of  a 
President,  a  first  Vice-President,  a  second  Vice-President,  a  Secretary, 
a  Treasurer,  an  Editor  (if  the  amendment  be  adopted),  and  five 
members  of  the  Council,  three  for  three  years,  one  for  two  years  and 
one  for  one  year. 

The  Committee  on  Examinations  in  this  and  in  past  years  has 
given  a  great  deal  of  time  and  thought  to  the  preparations  of  the 
examination  papers,  with   the   purpose  of  ascertaining   whether   the 
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candidates  know  and  nndersland  tlio  principles  and  theories  of  Actua- 
rial Science  and  are  familiar  with  the  application  of  them  practically 
to  the  business  of  Life  Insurance.  The  members  of  this  committee  are 
entitled  to  the  hearty  thanks  of  the  Society. 

Those  who  have  recently  passed  the  examinations,  six  for  enrolment 
as  associates  and  two  for  membership,  are  to  be  congratulated.  "We 
welcome  them  to-day.  Those  who  have  not  been  so  fortunate  are  to 
be  commended  for  their  endeavors  and  to  be  encouraged  to  persist  in 
their  efforts  until  they  attain  the  coveted  prize.  While  it  is  a  disap- 
pointment not  to  have  passed  the  tests,  it  is  not  a  disgrace.  It  is 
better  to  have  tried  and  failed  than  never  to  have  tried  at  all. 
Indeed,  in  an  examination  which  results  unsatisfactorily  one  may  dis- 
cover a  defect  which  he  may  rectify  for  the  next  occasion  and  may 
learn  a  lesson  which  will  be  of  great  benefit  to  him  in  the  future.  It 
is  to  be  hoped  that  those  who  have  unsuccessfully  yet  faithfully  tried 
to  pass  the  examination  for  admission  to  enrolment  as  associates  will 
not  be  discouraged  but  will  continue  their  endeavors  until  they  have 
accomplished  their  purpose. 

Those  who  have  already  attained  the  privilege  of  having  their  names 
in  the  list  of  associates  should  not  be  content  with  that.  What  others 
have  done  they  can  do.  They  owe  it  to  themselves  and  to  the  Society 
to  acquire  the  honor  of  membership  in  the  Society  at  the  earliest  prac- 
ticable date.  There  is  no  limitation  to  the  number  of  examinations 
one  may  take,  but  perhaps  there  should  be  some  limit  as  to  the  period 
within  which  each  associate  should  make  a  trial  to  qualify  himself  for 
membership.  No  one  ought  to  be  satisfied  with  the  restricted  j^rivi- 
lege  of  being  ' '  present,  without  participation,  at  the  meetings  of  the 
Society." 

•  An  interesting  incident,  a  result  of  the  last  examinations,  is  that 
one  of  the  two  admitted  to  membership  to-day  is  the  son  of  a  member, 
one  of  the  charter  members  of  the  Society,  the  first  instance  in  our 
history. 

Mr.  Fackler  by  his  offer  of  prizes  at  three  different  times,  for  the 
best  articles,  written  by  associates,  has  given  expression,  in  a  tangible 
way,  to  the  very  important  opinion  that  the  younger  members  should 
write  papers  for  the  Society,  to  cultivate  a  habit  of  study  and  observa- 
tion, to  utilize  their  knowledge  and  experience  and  to  develop  their 
mental  powers.  For  what  he  has  done  in  this  direction  he  has  the 
cordial  thanks  of  the  Society.  The  associates  ought  to  take  advantage 
of  this  opportunity  to  win  a  prize.     To  be  successful  would  be  a  satis- 
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faction  and  an  honor,  but,  successful  or  not,  the  highest  benefit  will  be 
the  effect  of  the  efforts  made  and  the  incidental  preparation  for  the 
examinations  which  are  to  follow. 

Since  the  last  meeting  the  Society  has  lost  three  highly  esteemed 
members.  Appropriate  minutes  concerning  these  members  Avill  be 
presented  at  this  meeting. 

David  Deuchar,  General  Manager  of  the  Caledonian  Insurance 
Company,  Edinburgh,  died  in  that  city  on  November  6,  1904. 
Although  known  personally  by  only  a  few  of  our  members,  his  name 
has  long  been  familiar  as  that  of  one  of  the  most  prominent  of  the  Eng- 
lish and  Scotch  Actuaries  on  account  of  his  official  work  and  his  contri- 
butions to  the  literature  of  Actuarial  Science  and  Practice.  He  had 
held  many  high  offices,  including  the  Presidency  of  the  Faculty  of 
Actuaries  and  Vice-Presidency  of  the  Second  International  Congress 
of  Actuaries  in  London,  1898.  On  October  9,  1898,  he  was  elected  a 
member  of  this  Society  on  the  unanimous  recommendation  of  the  Council. 

Prof.  James  Weir  Mason,  who  died  January  10,  1905,  was  elected 
a  member  at  the  second  meeting  of  the  Society  on  October  3,  1889, 
on  account  of  his  practical  experience  in  actuarial  work  in  previous 
years  and  his  mathematical  attainments.  College  duties  prevented  his 
taking  an  active  part  in  the  affairs  of  the  Society,  but  he  rendered 
valuable  assistance  in  the  preparation  of  young  men  for  the  exami- 
nations for  admission  to  the  Society  and  for  actuarial  duties. 

Bloomfield  J.  Miller,  one  of  the  charter  members  of  the  Society, 
died  on  April  11,  1905.  He  was  the  fourth  President,  having  served 
as  Treasurer  and  passed  through  the  two  Vice-Presidential  offices. 
The  papers  which  he  contributed  and  his  discussion  of  subjects  were 
always  practical  and  characterized  by  broad  common  sense.  His  aim 
was  to  give  the  fullest  benefit  to  the  policy-holder  on  the  theory  that 
whatever,  within  the  bounds  of  scientific  and  financial  safety,  would 
contribute  to  the  best  interests  of  the  insured  would  inure  to  the 
strength,  popularity  and  growth  of  a  company.  He  did  his  full  share 
of  work  as  a  member.  His  manner  and  spirit  were  unusually  pleasing 
so  that  personally  he  was  one  of  the  most  popular  and  beloved  of  the 
members.     The  memory  of  him  will  always  be  bright  and  cheerful. 

The  Fifth  International  Congress  of  Actuaries  will  be  held  in 
Berlin,  in  1906,  in  accordance  with  the  vote  of  the  Fourth  Congress. 
The  programme  published  by  the  German  Society  for  Insurance  Science 
and  the  Permanent  Committee  on  Actuarial  Congresses  indicates  that 
the  opening  of  the  Congress  will  occur  on  Friday,  September  1,  1906. 
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Tlie  Council  has  had  cor respo mien ce  ^vith  the  German  Committee 
concerning  subjects  to  be  considered.  In  due  time  the  members  of  this 
Society  will  be  informed  by  circular  letter  in  regard  to  the  programme 
of  the  Congress,  the  preparation  and  presentation  of  papers,  the  list  of 
subjects  to  be  discussed,  dates  of  the  sessions,  subscription  for  mem- 
bership and  other  important  details.  This  Society  ought  to  be  well 
represented  as  to  contributions  of  papers,  subscriptions  and  attendance 
on  the  Congress.  There  is  now  ample  time  for  the  members  to  make 
their  arrangements  to  go  abroad  next  year  and  participate  in  the  pro- 
ceedings of  the  Fifth  International  Congress  in  Berlin. 

The  Society  is  indebted  to  the  Secretary  ^??'o  temjwre,  for  his  enthu- 
siastic and  efficient  services  during  the  past  months.  The  details  per- 
taining to  the  duties  of  that  office  are  numerous  and  arduous.  On  the 
faithful  performance  of  them  depends  largely  the  smooth  working  of 
the  affairs  of  the  Society. 

For  this  meeting  we  have  eight  excellent  papers,  practical  and  tech- 
nical, and  on  a  variety  of  subjects.  The  discussion  of  the  papers  read 
at  the  last  meeting  promises  to  be  very  interesting. 

It  has  been  a  privilege,  and,  with  your  generous  assistance,  a 
pleasure,  to  be  President  of  the  Actuarial  Society  of  America  during 
the  past  two  years — years  which  have  been  rather  eventful  in  the  his- 
tory and  work  of  the  Society,  including  the  publication  of  the  Special- 
ized Mortality  Experience,  the  entertainment  of  the  Fourth  Interna- 
tional Congress  of  Actuaries,  .the  securing  of  rooms  for  the  Library 
and  uses  of  the  Society  and  other  matters  in  the  regular  routine  of 
affairs.  While  returning  the  thanks  of  the  Society  to  the  officers, 
committees  and  members  who  have  contributed  to  the  preparation  and 
the  accomplishment  of  the  work,  I  give  expression  to  my  own  grateful 
feelings.  Being  keenly  mindful  of  the  high  honor  which  election  to 
the  office  of  President  has  conferred  and  deeply  appreciating  the  kind- 
ness and  consideration  which  first  and  last  the  members  of  the  Society 
have  always  manifested,  I  am  profoundly  grateful  and  I  cordially 
thank  you  for  it  all.  For  my  successor,  I  cannot  entertain  a  better 
wish  than  that  you  will  give  to  him  favor  and  support  equal  at  least 
to  that  which  you  have  accorded  to  me. 
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Abstract  from  the  Minutes  of  the  Annual  Meeting 
OF  THE  Actuarial  Society  of  America,  held  in 
New  York,  N.  Y.,  on  Thursday  and  Friday, 
May  18th  and  19th,  1905. 


FIRST  SESSION. 

Assembly  Room 

OF 

The  Metropolitan  Life  Insurance  Co. 


May  18th,  1905,   11.00  a.  m. 

The   thirty-third  (seventeenth  annual)  meeting  was  called  to  order 
by  the  President,  Mr.  Pierson. 


MEMBERS  PRESENT. 


Alsop, 

Hutcheson, 

Pierson, 

Barker, 

Ireland, 

Eeiter, 

Carpenter, 

KiRKPATRICK, 

Robertson, 

CmsHoi-M, 

Lee, 

St.  John, 

Craig,  J.  D. 

Linzmeyer, 

Sanderson, 

Craig,  J.  M. 

LOVELAND, 

Sheppard, 

Dawson, 

McClintock, 

Smith, 

De  Boer, 

Macaulay, 

Stilwell, 

Fackxer,  D,  p. 

Marshall,  E.  P. 

Strong, 

Gaylord, 

Marshall,  W.  A. 

Torrey, 

Gore,  J.  K. 

Messenger, 

Van  Cise, 

HAI.L,   C.    C. 

MOIR, 

Weeks, 

Hall,  S.  S. 

Nichols, 

Welch, 

Hann, 

Ogden, 

AVells, 

Hardcastle, 

Papps, 

Wood, 

Henderson, 

Paterson,  J.  S. 

AVOODWARD,    G.    B, 

Hunter,  A. 

Peiler, 

Wright. 

ASSOCIATES  ATTENDING. 

Allstrom, 

Emery, 

Kaufman, 

Angell, 

Fackler,  E.  B. 

McKellar, 

Bliss, 

FORSTER, 

Morris,  E.  B. 
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Bkown,  Gam  well,  Morris,  W.  O. 

BrLKLEY,  GiBB,  MoWBRAY, 

BuTTOLPH,  Hammond,  Rose, 

Cole,  Hughes,  Washburn,  J.  H. 

Davenport,  Jackson,  Washburne,  A.  C. 

Dickenson,  Jensen,  Woodward,  J.  H. 

Dow.  Joffe,  YovrsG. 

After  the  calling  of  the  roll,  the  President  addressed  the  Society. 
See  page  79.) 

The  minutes  of  the  meeting  of  October  20th  and  21st,  1904,  were 
approved,  as  printed  in  the  Transactions. 

The  vSecretary  pro  tern,  reported  that  the  following  named  Associates, 
having  successfully  passed  the  examination  prescribed  by  the  Council, 
had  been  admitted  as  Members  of  the  Society  under  date  of  May 
13,  1905  : 

R.  V.  Carpenter,  James  D.  Craig. 

The  Secretary  j^^^o  tern,  further  reported  that  the  following  named  can- 
didates, having  successfully  passed  the  examination  prescribed  by  the 
Council,  with  the  exception  of  AVm.  Young,  F.  F.  A.  who  had  passed 
an  equivalent  examination  by  another  Society,  had  been  enrolled  as 
Associates  of  the  Society  under  the  dates  as  stated  : 

William  Young Marcli  3,  1905. 

H.  B.  Allstrom May  13,  1905. 

S.  A.   Joffe May  13,  1905. 

E.  B.  Morris May  13,  1905. 

A.   H.    Mo^v-BRAY May  13,  1905. 

J.  H.   Woodward May  13,  1905. 

C.  A.  Gamwell May  18,  1905. 

The  following  statement  regarding  the  changes  that  had  taken  place 
among  the  Members  and  Associates  of  the  Society  during  the  past  year 
was  then  presented. 

Members.       Associates.       Total. 

Existing,  May  19,  1904 , 122  34  156 

Admitted  and  enrolled 2  7  9 

124  41  165 

Died 3  ...  ^ 

Transferred  ( Associates  become  Members) 2/ 

liesigned 1  ...  1 

Existing,  May  18,  1905 120  39  159 
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In  the  summary  of  the  proceedings  of  the  Council  presented,  mention 
was  made  of  the  next  International  Congress  of  Actuaries,  to  be  held 
in  Berlin  in  1906,  and  of  the  request  of  the  Council  that  members 
intending  to  contribute  papers,  which  must  be  sent  in  by  the  first  day 
of  January,  1906,  would  give  notice  to  the  Council  of  their  intention, 
and  the  subject  selected,  at  as  early  a  date  as  possible. 

In  respect  to  examinations,  the  Council  directed  that  examination 
fees,  paid  by  applicants  Avho  failed  to  pass,  should  not  be  refunded, 
and  also  that  persons  proposing  to  take  the  examinations  must  notify 
the  Secretary  by  the  first  day  of  March  next  preceding  the  date  of  the 
examination,  instead  of  twenty  days  before  the  date,  as  hitherto 
prescribed. 

Mention  was  also  made  of  the  efforts  inaugurated  to  augment  the 
Society's  libraiy,  and  the  responses  Avhich  those  efforts  had  thus  far 
received. 

The  Treasurer  then  presented  his  report  duly  audited,  which  Avas, 
on  motion,  approved  and  ordered  to  be  filed. 

The  President  then  announced  the  deaths  during  the  past  six  months 
of  three  members  of  the  Society,  Mr.  David  Deuchar,  of  Edin- 
burgh, Scotland  ;  Mr.  James  Weir  Mason,  of  New  York,  and  Mr. 
Bloomfield  Jackson  Miller,  of  Newark,  N.  J. 

Upon  call  by  the  President,  Mr.  Moir  presented  a  minute  in  memory 
to  Mr.  Deuchar  ;  Mr.  Ireland  one  in  memory  of  Mr.  Mason  ;  and  Mr. 
St.  John  one  in  memory  of  Mr.  Miller. 

On  motion,  the  minutes  were  adopted  and  ordered  to  be  printed 
with  the  Transadmis  (see  pages  89-91). 

Mr.  McClintock  announced  on  behalf  of  Mr.  Tatlock,  who  was 
unavoidably  absent,  that  the  delay  in  publishing  the  Transactions  of 
the  Fourth  International  Congress  was  due  partly  to  interruptiou  of  the 
work  from  ill-health  on  the  part  of  the  Editor  and  partly  to  changes  in 
and  consequent  reorganization  of  the  firm  of  printers.  He  was  able  to 
state,  however,  that  the  first  volume  containing  the  papers,  was  nearly 
ready  for  deliv'^ery  ;  and  the  second  volume  containing  the  discussions, 
was  in  the  printer's  hands. 

The  next  business  in  order  being  the  election  of  officers,  Mr.  Weeks 
called  attention  to  the  fact  that  constitutional  notice  had  been  given  of 
a  proposal  to  increase  the  number  of  officers  by  creating  the  office  of 
Editor  ;  he  moved,  therefore,  that  the  order  be  suspended,  and  that  a 
vote  be  first  taken  upon  that  proposal.  This  motion  was  seconded 
and  adopted. 
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The  notice  given  for  the  proposed  amendment  was  then  read  and 
adopted  with  slight  verbal  amendment,  as  follows  : 

Article  IV. — Officees. 

The  officers  shall  consist  of  a  President,  a  First  and  a  Second  Vice-President,  a 
Secretary,  a  Treasurer,  and  an  E<litor  of  tlie  Transactions. 

The  consideration  of  the  proposed  change  in  Article  III  of  the  By- 
Laws  followed,  and  this  also  was  adopted  with  slight  verbal  amend- 
ment, so  as  to  substitute  the  following  two  paragraphs  for  the  second 
paragraph  in  that  article  : 

Article  III. — Duties  of  Officers. 

The  Secretary  shall  keep  a  full  and  accurate  record  of  the  proceedings  at  the 
meetings  of  the  Society  and  of  the  Council,  send  out  calls  for  the  said  meetings, 
and  with  the  approval  of  the  President  and  Council,  carry  on  the  correspondence 
of  the  Society.  Subject  to  the  direction  of  the  Council,  he  shall  have  immediate 
charge  of  the  office,  the  archives,  and  otlier  chattels  of  tlie  Society. 

The  Editor  shall,  under  the  general  supervision  of  the  Council,  have  charge  of 
all  matters  connected  with  editing,  and  printing  of  the  Society's  publications. 
The  IVansadions  shall  contain  only  the  proceedings  of  the  meetings,  original 
papers  presented  by  members  and  written  by  members  or  associates,  discussions  on 
said  papers,  and  other  matters  expressly  authorized  by  the  Council. 

The  election  of  officers  being  next  in  order,  successive  ballots  were 
taken  resulting  in  the  election  of  the  following  nominees  : 

President Rufus  W.  Weeks. 

First  Vice-Preaidenl Daniel  H.  Wells. 

Second  Vice-President John  K.  Gore. 

Secretary Arthur  Hunter. 

Treasurer Archibald  A.  W^elch. 

Editor  of  the  Transactions Clayton  C.  Hall. 

Members  of  the  Council  : 

{Walter  S.  Nichols, 
Robert  Henderson, 
Sydney  N.  Ogden. 

rr  ,  f  Joseph  A.  De  Boer, 

lo  serve  two  years <  ' 

tJoHN  Tatlock. 

To  serve  one  year Charles  A.  Lo\'eland. 

Pending  the  counting  and  completion  of  the  vote  for  members  of 
the  Council,  a  recess  was  taken  from  1.30  to  2.30  p.  m. 


87 


Afternoon  Session,  2.30  p.  m. 

After  the  meeting  had  been  called  to  order,  Mr.  ;^^cClintock  an- 
nounced that  the  Council  had  decided  to  submit  to  the  Society  the 
question  of  changing  the  designation  of  Member  to  that  of  Fellow,  and 
of  authorizing  the  use  of  appropriate  initials  by  Fellows  and  Associates 
to  indicate  their  relation  to  the  Society. 

On  motion  it  was  resolved  that  it  was  the  sense  of  the  meeting  that 
the  proposed  change  be  made  and  the  matter  referred  to  the  Council 
with  power  to  prepare  a  formal  amendment  to  the  constitution  to  carry 
out  the  proposal  suggested. 

The  Society  then  proceeded  to  the  reading  of  papers  presented  at  this 
meeting  (pages  1-47),  and  at  5  p.  m.,  on  motion,  the  meeting  ad- 
journed to  reassemble  at  dinner  at  seven  o'clock,  and  to  meet  for 
business  the  next  morning  at  half-past  nine  o'clock. 

Dinner. 

Evening,  3Iay  18th,  1905,   7  p.  m. 

Members  and  Associates  assembled  for  dinner  at  the  Hotel  Astor. 
The  President  of  the  Society  presided. 

After  dinner  the  health  was  proposed  of  the  President  of  the  United 
States,  and  of  the  King  of  Great  Britain  and  Ireland. 

Brief  addresses  were  then  made  in  accordance  with  the  following 
programme  : 

Life  Insvirance  from  an  Executive  Standpoint,        Mr.  Joseph  A.  De  Boer. 
The  Objections  to  Life  Insurance  in  Days  of  Old,     Mr.  Sydney  N.  Ogden. 

The  New  Members, Mr.  James  D.  Craig. 

Life  Insurance  Problems, Mr.  Edward  J.  Sartelle. 

A  Retrospect  and  a  Forecast,    -        -        -        -         Mr.  Kufus  W.  Weeks. 


SECOND  DAY. 

May  19th,  1905. 

The  meeting  was  called  to  order  at  half-past  nine  o'clock,  and 
resumed  the  reading  of  original  papers,  (pages  1-47).  This  being 
concluded,  the  discussion  of  papers  presented  at  the  meeting  in  October, 
1904,  followed,     (pages  54-78). 
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U]K)n  the  conclusion  of  the  discussions,  it  was,  on  motion  of  Mr. 
Oj^den,  resolved  that  the  thanks  of  the  Society  be  extended  to  the 
Metropolitan  Life  Insurance  Company  for  the  use  of  its  Assembly 
Room  for  this  meeting  of  the  Society. 

The  Secretary  was  instructed  to  communicate  the  vote  to  the 
Company. 

The  retiring  President,  Mr.  Pierson,  then,  with  a  few  congratulatory 
remarks,  handed  the  gavel  to  the  newly-elected  President,  Mr.  Weeks, 
who  made  an  appropriate  response. 

The  meeting  then,  on  motion,  adjourned. 
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David  Deuchar. 

David  Deuchar,  F.  F.  A.,  F.  I.  A.,  F.  R.  S.  E.,  died  November  6th,  1904, 
age  61. 

Although  Mr.  Deuchar  died  at  this  comparatively  young  age,  he  had  a  long 
and  very  useful  career  in  insurance.  He  entered  the  office  of  the  Standard  Life 
Assurance  Company  in  Edinburgh  at  tlie  early  age  of  15,  and  very  soon  showed 
his  ability  in  matliematics  and  actuarial  science.  Before  he  attained  20  he  had 
won  a  prize  from  the  Actuarial  Society  of  Edinburgh  for  an  essay  on  Friendly 
Societies,  and  shortly  afterwards  lie  was  appointed  Secretary  of  that  body.  He 
became  a  Fellow  of  the  Faculty  of  Actuaries  in  1866,  and  immediately  afterwards 
was  appointed  Assistant  Actuary  of  the  Caledonian  Insurance  Company.  Three 
years  later  he  was  invited  to  become  Joint  Actuary  of  the  Edinburgh  Life 
Assurance  Company,  and  rose  to  be  Secretary  and  Actuary  of  that  institution. 

On  February  1st,  1875,  Mr.  Deuchar  was  appointed  Manager  of  the  Caledonian 
Insurance  Company,  and  held  that  position  until  his  death.  Up  to  1875 
Mr.  Deuchar' s  experience  had  been  confined  to  life  assurance;  but  then  having 
become  Chief  Officer  of  a  company  transacting  both  fire  and  life  business,  he 
devoted  himself  with  his  usual  energy  to  the  study  and  development  of  fire 
insurance,  with  the  result  that  he  became  one  of  the  leaders  in  that  line.  When 
he  first  joined  the  Caledonian,  the  name  of  the  company  was  little  known  ;  now  it 
is  a  household  word  throughout  Great  Britain,  and  is  widely  known  throughout 
America.  For  30  years  Mr.  Deuchar  was  a  member  of  the  Fire  Offices  Com- 
mittee, and  he  wrote  several  articles  on  fire  insurance,  dealing  with  "Unexpired 
Risk,"    "The  Necessity  for  a  Tariff  Organization,"  etc. 

But  it  is  his  actuarial  and  life  assurance  career  in  which  we  are  most  interested. 
From  the  time  he  became  a  member  of  the  Faculty  of  Actuaries  he  remained  very 
closely  associated  with  that  body,  acting  frequently  as  an  Examiner  and  Member 
of  Council.  From  1888  to  1892  he  was  Honorary  Secretary,  and  from  1898 
to  1899  President  of  the  Faculty.  He  was  also  Honorary  President  of  the 
Actuarial  Society  of  Edinburgh  for  three  different  terms  of  two  years  each,  and 
was  Vice-President  of  the  Second  International  Congress  of  Actuaries  in  London 
in  1898.  One  of  his  most  recent  activities  was  in  the  founding,  in  1901,  of  the 
Insurance  Society  of  Edinburgh,  of  which  he  became  the  first  President.  This  is 
a  Society  formed  for  the  general  study  of  insurance  in  all  its  branches,  including 
life,  fire,  accident,  casualty,  plate-glass,  etc.  He  was  President  of  the  Federation 
of  Insurance  Institutes  of  Great  Britain  and  Ireland  at  their  last  meetings  in  1904. 

Mr.  Deuchar  was  also  a  prominent  member  of  the  Institute  of  Actuaries,  served 
several  times  on  its  Council,  and  was  an  active  member  of  the  Joint  Mortality 
Committee,  which  conducted  the  recent  investigation,  results  of  which  have  been 
published  at  intervals  over  the  last  five  years.     He  did  much  literary  work  for 
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the  Ivnefit  of  the  profession,  and  was  particularly  intereste<l  in  hi'itorical  subjects. 
lie  also  wrote  on  such  practical  questions  as  Statements  and  Schedules,  Exi)enses, 
^Vidows'  Funds,  etc. 

Mr.  Deuchar  was  well  known  on  this  side  of  the  water,  having  made  several 
visits  to  tliis  country.  Those  of  us  who  knew  him  personally  appreciated  his 
warm  and  sincere  friendship  ;  he  was  always  kind  and  sympathetic,  ever  ready  to 
help.  Being  greatly  beloved  in  his  own  household,  his  widow  and  family  mourn 
tlie  able  counsellor  and  devoted  parent.  He  was  considerate  in  his  treatment 
of  those  a.ssociated  with  him  in  any  capacity,  and  he  remained  affable  and  polite 
in  discussion  with  his  opponents.  Yet,  with  all  liis  calmness  and  urbanity  in 
debate,  he  was  firm  and  unbending  on  mattei-s  of  importance  when  he  considered 
he  was  in  the  riglit.  Having  a  shrewd  and  clear  mind,  with  cool  matliematical 
judgment,  and  a  warm  sympathetic  heart,  he  was  able  to  form  just  conclusions, 
and  therefore  commanded  the  loving  regard  as  well  as  the  respect  and  admiration 
of  all  who  knew  him. 

James  Weir  Mason. 

James  Weir  M.i.S0N,  son  of  the  Rev.  Ebenezer  Mason,  was  born  in  New  York 
on  the  '22d  of  April,  1836.  He  graduated  from  the  Free  Academy,  now  the  Col- 
lege of  the  City  of  New  York,  in  1855,  and  thereafter  taught  school,  as  an  assistant 
and  as  principal,  in  New  York  and  in  Yonkers  and  in  Albany  until  1868,  when 
he  entered  the  service  of  the  Massachusetts'  ^Mutual  Life  Insurance  Company  as 
agent  in  Albany.  Six  months  later,  in  May,  1869,  he  was  made  Actuary  of  the 
Company,  being  the  first  actuary  regularly  employed  at  the  home  office,  and  he 
held  this  position  for  three  years.  In  April,  1872,  he  was  chosen  Actuary  of  the 
Penn  Mutual  Life  Insurance  Company,  and  stayed  there  until  August  1,  1879  ; 
he  then  resigned  to  take  the  position  of  Professor  of  Mathematics  in  the  College 
of  the  City  of  New  York,  and  remained  in  this  position  until  1903,  when  he  was 
retired.     His  death  occurred  at  Easton,  Pennsylvania,  on  the  10th  of  January  last. 

Professor  Mason  was  one  of  the  old  members  of  the  Actuarial  Society,  but  as  he 
had  not  been  actuary  of  a  company  since  1879  he  was  not  widely  known  among 
the  younger  members  of  the  profession,  although  he  never  lost  his  interest  in 
actuarial  matters  ;  those  who  did  know  him,  however,  recognized  tlie  intelligence 
and  uprightness  and  generoas  character  that  were  his  in  no  ordinary  degree. 
One  of  his  associates  in  the  Penn  Mutual  office  writes,  "He  Avas  able  and  con- 
scientious, and  always  commanded  the  greatest  respect  and  warm  friendship  of 
those  with  whom  he  was  associated."  In  the  office  of  the  Massachusetts  Mutual, 
as  elsewhere,  his  pure-minded ness  and  nobility  of  purpose  impressed  themselves 
on  every  one.  Those  who  knew  him  best  felt  most  deeply  "the  man's  unselfish, 
even  self-sacrificing  disposition,"  "his  willingness  to  live  wholly  for  those  who 
were  dependent  upon  him,  or  partly  so."  He  never  married.  In  the  Massa- 
chusetts Mutual  he  did  and  did  well,  the  work  of  organizing  the  actuarial 
department  and  laying  the  foundation  of  its  system  of  actuarial  records.  In  the 
Penn  Mutual  he  was  active  and  efficient  in  promoting  liberal  methods,  especially 
in  the  treatment  of  retiring  policy-holders. 
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Bloomfeeld  Jackson  Mixxer. 

The  death  of  our  fellow,  Bloomfield  Jackson  Millku  has  been  the  subject 
of  memorial  contributions  to  the  public  press  and  insurance  journals  ;  the  directors 
of  the  Mutual  Benefit  Life  Insurance  Company  have  published  an  appreciative 
address  on  his  character  and  professional  labors,  and  a  recent  number  of  the  com- 
pany's own  periodical  contained  an  elocjuent  tribute  to  his  memory  ;  yet  it  seems 
fitting  that  an  obituary  of  so  distinguished  a  member  be  placed  among  the  perma- 
nent records  of  the  "Actuarial  Society  of  America,"  and  this  brief  essay  is  ofl'ered 
as  a  labor  of  love  in  the  hope  that  it  may  be  accepted  for  this  purpose. 

Born  in  Newark,  N.  J.,  our  brother  Miller's  early  etlucation  was  received  at  the 
academy  of  his  native  city,  and  was  further  pursued  in  the  scientific  department 
of  Rutgers  College.  He  entered  the  office  of  the  Mutual  Benefit  Life  Insurance 
Company  in  1867,  and  after  notable  service  as  its  mathematician  was  promoted  to 
the  Vice-Presidency  in  1902,  which  position  he  filled  with  distinction  until  within 
a  few  days  of  his  death. 

To  those  not  familiar  with  his  earnest  labors  in  the  field  of  actuarial  science,  he 
will  still  be  known  as  the  author  of  several  published  compilations  of  the  mortality 
experience  of  his  company — admirable  products  of  technical  learning,  industry 
and  sound  judgment.  A  marked  feature  of  his  professional  career  was  the  un- 
flinching courage  with  which  he  maintained  individual  opinions,  especially  those 
relating  to  the  equities  of  life  insurance,  and  the  justice  of  the  claims  of  policy- 
holders to  liberality  in  the  provisions  of  their  policies,  and  the  exclusion  from 
them  of  restrictions  commonly  included  in  the  practice  of  an  earlier  period,  and 
no  doubt  this  manly  independence  influenced  others  to  the  adoption  of  similar 
views. 

While  the  intellectual  attainments  of  our  departed  friend  command  our  un- 
qualified esteem  and  have  won  for  him  an  enviable  place  in  the  vocation  which 
he  honored,  yet  it  is  the  elevated  moral  attributes  of  his  character  that  form  the 
enduring  monument  to  his  memory. 
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ASSETS,  $128,094,315.24 
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Statement,  for  the  Year  Ending  Dec.  31,  1904, 

METROPOLITAN  Hi"  INSURANCE  CO. 

(IXCORPORATKD    BY   THE  STATU   OK   NEW  YORK.) 

"The  Company  OF  the  People.  BY  the  People,  FOR  the  People." 


ASSETS. 

United  States,  City  and  U.  R. 

Bonds,  and  Stocks 8^4,270,818.12 

Bonds  and  Mortgages 8;i, 094, 14.5. 00 

Keal  Estate 16,806,932.86 

Ca.sh 7,323,372.74 

Loans  to  Policy-holders 2,889,649.03 

Premiums,   deferred,   and  in 

course  of  collection  (Net)...  3,246, 

Accrued  Interest,  Rents,  etc..  463, 


081.13 

315.76 

§128,094,315.24 


LIABILITIES. 

Reinsurance  Fund  and  Spec- 
ial Reserves fll2, 

All  other  Liabilities 

Capital  and  Surplus 14, 


351,323.00 
907,772.25 
835,219.99 


8128,094,315.24 


COMPARISONS,  ETC. 


Income  in  1904 $55,985,756.91 

Gain  over  1903 6,097,952.80 

Increa.se  in  Assets  during  1904,  22,438,003.64 
Gain  over  Corresponding  Item 

in  1903 5,962,601.03 

Surplus  in  1904 14,835,219.99 

Increase  over  1903 4,143,347.43 

New  Insurances  Accepted  and 

Issued  in  1904  as  follows  : 


Industrial 

Dkpt. 
Ordinary- 

Dept. 


5305,258,1.55.00 
131,312,194.00  ^36,570,349.00 

Total  Outstanding  Insurance 
December  31,  1904 «1, 470, 424,281. 00 


The  Daily  average  of  the  Company's 
business  during  1904  was : 


No.  of  Policies  in  Force  Dec- 

ber31,  1904 8,029,906 

(Moro  than  that  of  any  other 
Company  in  America,  and  more 
than  that  of  all  others  combined, 
les.s  one.) 

Net  Gain  in  No.  of  outstand- 
ing Policies  for  the  Year. ...  505,991 
Number  of  Policy-Claims  paid 

iu  1904 119,582 

( Averaijinf;  one  forevery  min- 
ute and  a  quarter  of  each  busi- 
nos.s  (lay  of  S  hours  each.  J 
Amount  paid  on  the  Above...  §15,024,880.27 

(Averapriug  $102.54  a  minute 
of  each  business  day  of  S  liours 
each.) 

Policy-Claims,  Dividends  and 
Surrender-Values  paid  Pol- 

icy-Holders  in  1904 16,559,494.10 

Paid  Policy-holders  since  or- 
ganization, plus  amount  now 
invested  for  their  security..  §277,293,466.48 
.■?91  per  day  iu  Number  of  Claims  Paid. 
6,561  per  day  in  Number  of  Policies  Issued. 
|1,426,700..50  per  day  in  New  Insurance  Written. 
$114,060.67  perday  in  Payments  to  Policy-holders  and 

addition  to  Reserve. 
873,326.81  per  day  iu  Increase  of  Assets. 


GROWTH   IN  TEN 

YEAR  PERIODS. 

Yv.„                 Income 
^  ^''^             for  the  Year 

Assets 
at  End  of  Year 

Surplus 
at  End  of  Year 

No.  of  Policies 

in  Force 
at  End  of  Year 

675,447 
3,574,909 
8,029,906 

Outstandiug 

Insurance 

at  End  of  Year 

Dec.  31,  1884 
"        1894 
"        1904 

^2,915,937.86 
13,208,742.75 
55,985,756.91 

12,304,004.87 
22,326,622.16 
128,094,315.24 

?613,120.25 
4,0.34,028.21 
14,8.3.5,219.99 

$77,6.58,420.00 

441,375,367.00 

1,470,424,281.00 

JOHN  R.  HEGEMAN, 
HALEY  FISKE, 
GEORGE  H.  G.\STON, 
GEO.  B.  WOODWARD 
FRANK  0.  AYER^i, 
JAMES  M.  CRAIG, 
JAMES  S.  R(»BERTS, 
JOHN  R.  HEGEMAN, 


John  R.  Hegeman, 
Sila.i  B.  Dutlher, 
Thomas  L.  Jame.s, 
Edward  C.  Wallace, 


Vice-President 
I  Second  Vice-President 
,  Third  Vice-Prcsideut 
Fourth  Vice-President 
Actuary 
Secrct4iry 
Jr.,  Assistant  Secretary 


OFFICERS : 

President        J.  J.  THOMPSON,  Cashier  and  Asst.  Secretary 
T.  R.  RICHARDSON,  As.sistant  Secretary 

F.  F.  TAYLOR,  Assistant  Secretary 

STEWART  L.  WOODFORD,  Counse'l 

THOS.  H.  WILLARD,  M.D.,  Medical  Director 
AUG.  S.  KNIGHT,  M.D.,  Medical  Director 
W.  S.  MANNERS,  .M.D.,  As.st.  Medical  Director 
E.  M.  HOLDEN,  M.D.,  Asst.  Medical  Director 


I.  J.  CAHEN,  Manager  Ordinary  Department 
DIRECTORS  : 

Jo.seph  P.  Knapp,  Benj.  DeF.  Curtiss, 

Haley  Fislce,  Frank  H.  Major, 

George  H.  Gaston,  John  A.  McCall, 

Stewart  L.  Woodford,     Jame.s  M.  Craig, 


George  B.  Woodwarrl, 
Samuel  S.  Beard, 
John  R.  Hegeman,  Jr., 
Thomas  G.  Ritch. 


TH  E 

PENN   MUTUAL 

Life  Insurance  Company 

OF     PHILADELPHIA,     PA. 

llAiniY  V.  W'VJ^T,  ::::::  Presidoiit 
(;!■;<  I  1;(;K   K.  .IoUXSON,    ;  Vicp-Presidont 

LINCOLN  K.  I'AS^.MORIC,  2d  Vice-President 
WILLIAM  H.  KINGSLEV,  Sec'y  and  Treas. 
JP>N><K  J.  BAUKKH,  :  :  :  :  :  Actuary 
JOHN  W.  1IAMI:K,  Manager  of  Loan  Dept. 
HENRY  C.  LIPPINCOTT,        Mgr.  of  Agencies 

GROSS  ASSETS.  January  1,   1905 $68,921,378  51 

Surplus  Accumulated  upon  Special  Forms  of  Policies 4,320,593  86 

Surplus  for  all  other  Contingencies 4,640,026  62 

TOTAL  SURPLUS 8,960,620  48 


CHE  PEXN  is  purely  MUTUAL.     Insurance  is  furnished  at  exact  cost.     Its 
factors — mortality,  interest  and  expense — have  all  been  highly  favorable 
in  this  Company.     All  policies  are  absolutelv  X(])N-FORFEITABLE  for 
reserve  value,  the  latter  being  applied  to  "EXTENSION"  or  to  "PAID-UP," 
as  may  be  desired.     Its  policies  are  free  from  technicalities  and  are  INCON- 
TESTABLE one  year  from  date.     Cash  values  any  year  after  the  second. 


THE  UNITED  STATES     'n™ecity 

— i —  OF  NEW 

1    LIFE   INSURANCE  ^,^^ 
4''*'    COMPANY  1850-1905  • 


u^ 


^JOHN  P.  MUNN,  M.  D.,  President 

FINANCE   COMMITTEE: 

JAMES    R.  PLUM Leather 

CLARENCE   H.    KELSEY,  Pres.  Title  Guarantee  and  Trust  Co. 
WILLIAM   H.    PORTER Pres.  Chemical  National  Bank 


/|XOOD  men,  whether  experienced  in  life  insurance  or  not,  may  make  direct 
y^  contracts  with  this  Company,  for  a  limited  territory  if  desired,  and  secure 
for  themselves,  in  addition  to  first  year's  commission,  a  renewal  interest 
insuring  an  income  for  the  future.  Address  the  Company  at  its  Home  OflBce, 
No.  277  Broadway,  New  York  City. 


Paid  to  Policy=holders  in  1904     .    $1,204,321.76 


T"^  GERMANIA  LIFE 

INSTJRANCB     COMPANY 


Founded  by  HUGO  WESENDONCK  in  1860 


HOME  OFFICE 

20  Nassau  Street,  New  York  City 

European  Branch  Office 
Behrenstrasse  8,  Berlin,  Germany 

(KSTABLISHED,    IS   186S) 


YiTGEyCIES  in  all  the  larj^cr  Cities  of  the  United 
y~n  ^     States  of  America  and  of  tiie  German  Empire  ; 
also   in    Austria-Hunojarv,  Belgium,   Denmark, 
France,  Holland  and  Switzerland 


CORNELIUS  DOREMUS,  President 

HUBERT  CILLIS,  Vice-Presideut 

MAX  A.  WESENDONCK,  Second  Vice-President. 

JOHN  FUHRER,  Actuary 

CARL  HEYE,  Secretary 


ORGANIZED     1851. 


MtxM)ixt  3ltfe  insurance  Co. 


PITTSFIELD,    MASS. 


ISSUES 


ALL  IMPROVED  FORMS  OF  LIFE  AND 
ENDOWMENT      INSURANCE     POLICIES 


JAMES  W.    HULL,  President. 
JAMES  M.  BARKER,  Vice-President.         JAMES  M.  LEE,  Actuary. 

THEO.  L.  ALLEN,  Secretary.  EOBT.  H.  DAVENPORT, 

Asst.  Secretary. 


^cJx!3c!xW3cMk!x!x?x?x?x?x?^^ 


wc  arc  Trying  to  do ! 


Every  Corporation,  as  represented  by  Its  trustees  and  officers, 
sliould  liave  an  ideai,  a  standard  of  worlt,  a  goal  of  acliieve- 
ment,  toward  wliicli  it  sliould  constantly  strive.  Here  is 
what  the  New-York  Life  Insurance  Company  is  trying  to  do : 

1.  To  issue  the  best  Life  Insurance  Contract 

A  contract  that,  with  the  rainiinuni  of  cost  on  the  part  of  the  insureil, 
will  secure  to  him  and  to  his  family  the  maximum  of  benefits.  To  this 
end  we  have  eliminated  from  our  policy  contract  every  restriction  upon 
the  insured,  and  every  condition  except  f  he  payment  of  premiums.  We 
have  put  into  the  contract  all  the  advantages  we  can  think  of,  and  in  the 
form  that  seems  hest  adapted  to  secure  the  ends  in  view.  We  would  like  to 
have  you  examine  it,  and  see  if  you  can  suggest  any  further  improvements. 

2.  To  make  the  Promptest  and  Fullest  Report  of  its  business 

and  condition 

The  Annual  Kcport  for  ]i)04  was  published  on  January  2,  190.5.  A  detailed 
statement,  with  full  particulars  of  how  the  Company's  SSOO.OOO  000  is 
invested,  was  ready  in  pamphlet  form  a  few  days  later.  Copies  to  oe  had 
for  the  asking. 

3.  To  have  the  Best,  and  the  best  organized,  Agency  Force 

We  seek  trustworthy  men  for  agency  work — it  is  for  our  interest  to  do  so. 
We  try  to  get  men  who  will  tell  the  truth  to  iniending  insurers.  We 
allow  no  rebating,  because  it  is  against  the  law  in  many  States,  is  unfair 
to  insurers,  increases  expenses,  and  brings  in  business  that  soon  goes  off 
the  books.  We  have  Branch  Offices  in  every  large  city,  by  which  all  needed 
facilities  for  handling  business  are  placed  at  the  disposal  of  agents  and 
policy-holders. 

4.  To  insure  as  Many  good  risks  as  Possible 

People  sometimes  ask  why  we  are  not  content  to  fix  a  limit  to  new  business. 
But  why  should  we?  We  believe  Life  Insurance  to  be  the  best  system  of 
protection  and  savings  known  to  man.  We  think  there  is  little  danger  of 
over-insurance  and  greater  danger  of  under-insurance.  We  believe  the 
advantages  of  it  should  be  constantly  urged  upon  men,  and  that  the  more 
people  we  can  induce  to  insure,  the  better. 

Perhaps  you  would  like  to  know  how  we  are  succeeding.  The  present 
management  came  into  office  in  February,  1892.  We  found  the  New- York 
Life  a  great  Company,  with  nearly  $126,000,000  in  assets,  and  nearly 
?600,000,000  of  insurance  in  force  under  183,000  policies.  Our  report  of 
December  31,  1904  shows  §390,000  000  in  assets,  and  51,928,000,000  of 
insurance  in  force  under  924,000  policies.  That  tolls  the  story  in  brief. 
If  you  wish  it  in  more  detail,  address 

NEW-YORK   LIFE  INSURANCE  COMPANY 

JOHN  A.  McCALL,  President 
346-348   BROADWAY,  NEW  YORK 


The  Northwestern 
Mutual  Life  Insurance  Company 


OF  MILWAUKEE,  WIS. 


From  Annual  Statement  of  1905 


Assets,  January  1,  1905  .  .  .       $193,777,433  29 

Liabilities,    including  §25,780,689  approximate 

Surplus  Accumulations,  held  to  meet  Tontine 

and  Semi-Tontine  Policy  Contracts  .  186,500,654  53 

General  Surplus   .....  67,276,778  76 


Income,  1904    . 
Disbursements,  1904 


Loaned  on  Bond  and  Mortgage  in  1904 
Loans  outstanding  on  Bond  and  Mortgage 


$36,711,149  57 

21,903,183  97 

817,007,108  14 

93,386,076  20 


Policies  in  force  January  1,  1905  (Paid  for  Basis)  299,730 

Insurance  in  force  January  1 ,  1905  (Paid  for  Basis)     $708, 552, 287  00 


Percentage  of  Death  Losses  to  mean  amount  of  insurance  in 
force  for  1904,  1.01. 

The  Company  issues  policies  on  all  improved  forms. 
Limit  of  insurance  on  one  life  8100,000. 


H.  L.  PALMER 
President 

WILLARD  MERRILL 
Vice-President 

GEORGE  C.  MARKHAM 
2nd  Vice-President 

C.  A.  LOVELAND 
Actuary 


J.  W.  SKINNER 
Secretary 


P.  R.  SANBORN 
3rd  Vice-President 


THE  y<ETNA   Life 

====  HARTFORD.  CONN.  ^===        inStir3.IlCG 

The  Largest  Company  in  tJic  World      C,OtTlT)rinV 
WRITING  ^  ^ 

Life,  Term,  Endowment,  Accident,  Health 
and  Liability  Insurance 

Assets $73,696,178  81 

Guarantee  Fund,  Gimpany's  Standard 6,555,640  65 

Guarantee  Fund,  Connecticut  Standard 8,850,426  65 

Paid  Policy  Holders  over 145,917,846  86 

MORGAN  G.  BULKELEY,  President 
J.  L.  EXGLISH,  Vice-President  C.  E.  GILBERT,  Secretary 

FRANK  BU8HNELL,  Agency  [secretary  H.  W.  ST.  JOHN,  Actuary 

M.  H.  PEILER,  ..Vsst.  Actuary  M.  B.  BRAINARD,  Asst,  Treasurer 

W.  E.  A.  BULKELEY,  Auditor  G.  B.  BENTLEY,  Asst.  Auditor 

Accident  and  Liability  Department 

W.  C.  FAXON,  Vice-President 

J.  S.  KOWE,  Secretary  Liability  J.  M.  PARKER,  Jr.,  Secretary  Accident 

G.  W.  RUSSELL,  M.  D.,  Med.  Director  EDWARD  K.  ROOT,  M.  D.,  Med.  Director 

P.  H.  INGALLS,  M.  D.,  Assoc.  Med.  Dir.  W.  E.  DICKERMAN,  M.  D.  Assoc.  Med.  Dir. 

E.  A.  WELLS,  M.  D.,  Associate  Medical  Director 

T.  B.  MERRILL,  Superintent  of  Agencies,  Weilcrn  ZHvision 


vNopfJ} 
'American  life/ 


.lii 


HOME 

OFFICE 

TORONTO 

CANADA 


North  American  Life 


ASSURANCE  COMPANY 


A  COMPANY  OF  UNEXCELLED 
FINANCIAL  STRENGTH.  SHOWING 
STEADY  and  SUBSTANTIAL  PROGRESS 


President 

J.  L.  BLAIKIE 

Secretary 

W.  B.  TAY'LOR,  B.  A.,  LL.  B. 


Vice-Presidents 
JAS.  THORBURN,  M.  D. 
SIR  W.  R.  MEREDITH 


L.  GOLDMAN,  A.I.A.,  F.C.A.,  Managing  Director 


NEW  YORK   OFnCE,  BOREEL  BUILDING,  115  BROADWAY 


in  selecting  a  profession  that  offers  the  greatest 
prospect  of  success  should  read  the  booklet, 

*' Careers  for  tfjt  Coming  Mtn," 

by  Hon.  John  F.  Dryden.  It  is  a  practical 
discussion  of  the  opportunities  offered  in  the 
field  of  Life  Insurance.    A  copy  will  be  sent, 

free,     upon     request,     ^^^^^^^:^^^^^^^^^:^^:^^^^:^^^^^^^-^v.^^^^^:^:^^::^:::::::::::::::::;/..v.^^ 

^1)0  ^^rutientml 

Insurance  Company  of  America 
J^omc  <©ffice,  ilietoarfe,  ^.  J,* 

JOHN  F.  DRYDEN,  President. 


Prudential     Agents     are     Money    Makers     -:::::::::::::::.■.■::.■.•:.• 
:::::::::::::::::::::::::::::::::::::::.   OpQU    TerrltOry  fOr    EnergetlC   Men 


OF  NEW  YORK 


Has   an   established   record   for   progressiveness,  liberality  and   clearness 

of  its  policy  contracts.     It  was  the  first  company  to 

Introduce  (March  8,  1864)   the 

Incontestable  Feature 


The  Policy 
Contract 
Guarantees 


LOANS  AT  FIVE  PER  CENT.  INTEREST 
EXTENDED  INSURANCE 
PAID-UP  VALUES 


Provision  is  also  made  for  both 

Insurance   Protection   and    Investment 


1860- 


1905 


THE   WASHINGTON 

LIFE    INSURANCE   COMPANY 


NEW  YORK 

JOHN  TATLOCK,        -        President 

BOARD   OF  DIRECTORS 

Charles  H.  Allen         .        .         Vice-President  Morton  Trust  Company,  New  York 
DuMOXT  Clarke,  President  American  Exchange  National  Bank,  12?  Broadway,  N.  Y. 

Samuel  B.  Clarke Lawyer,  n2  Nassau  Street,  New  York 

Samuel  P.  Colt       .        .        .  Presidelit  Industrial  Tnist  (Vmipany,  Providence,  R.  I. 
Charles  F.  Cutler,  President  New  York  Telephone  Comjiany,  15  Dey  St.,  New  York 

Chaulep  D.  Dickey Brown  Brothers  A  Company,  New  York 

H.  Ward  Ford         ....         Treasurer  Windsor  Trust  Company,  New  York 
George  M.  Hard     .       President  Chatham  National  Bank,  lt)2  Broailway,  New  York 

G.  G.  Haven 32  Liberty  Street,  New  York 

Levi  P.  JIorton President  Morton  Trust  Company,  New  York 

Morgan  J.  O'Brien         ....         Justice  Supreme  Court,  State  of  New  York 
James  A.  Parker    .        .     Vice-President  Old  Colony  Trust  Company,  Boston,  Mass. 

Eluiu  Root Lawyer,  .•?2  Liberty  Street,  New  York 

WiNTHROP  Rutrerfurd "      681  Fifth  Avcuue,  Ncw  York 

Thomas  F.  Ryan       .        .        .  Vice-Pivsident  Morton  Trust  Company,  New  York 

Valextine  P.  Snyder    .        .  President  National  Bank  of  Commerce,  New  York 

William  A.  Street 23  Soutli  William  Street,  New  York 

John  Tatlock  Hi  Broadway.  New  York 

E.  B.  Tho.mas     .        .    Pre-sident  Lehigh  Valley  Railroad  Company,  Philadelphia,  Pa. 

D.wid  Thomson Lawyer,  141  Broadway,  New  York 

Harry  Payne  Whitney Morton  Trust  Company,  New  York 


CHARLES  H.  ALLEN,  Vice-President  THEODORE  T.  JOHNSON,  Second  Vice-President 

B.  F.  ELLSWORTH,  Acting  Secretary 


"STRONGEST  IN   THE  "WORLD" 

The  Equitable  Life 
Assitrmice  Society 

OF  THE  UNITED  STATES. 

HENRY  B.  HYDE,  Founder. 


Outstanding  Assurance  Dec. 
31,   1904 $1,495,542,892.00 

New    Assurance,    Less    Assurance 

not  taken,             222,920,03^.00 

Income 79,076,695.95 

Assets  Dec.  31,  1904  .     .     .  413,953,020.74 

Assurance  Fund  and  all  other 

liabilities 333,158,751.53 

Surplus 80,794,269.21 

Paid  Policy-holders  in  1904  .  36,389,047.30 


The  Connecticut  Mutual 

Life  Insurance 

Company 

Presents  a  record  of  fifty-nine  years  of  business,  conservatively, 

economically  and  successfully  managed.     Its  strength  and 

stability   are  unquestioned;    its  reputation  unsullied; 

the  care  and  economy  with  which  its   business 

is    managed    and    the    resulting    benefits 

to  its  members    unsurpassed 

WITT  SHOULD  I   INSURE  MY  LIFE? 

Because  it  is  a  debt  which  you  owe  to  those  who  are  dependent  upon  your  earnings 
for  their  support. 

You  admit  that  it  is  your  duty  to  supply  their  needs  from  day  to  day,  but  forget 
that  it  is  equally  your  duty  to  provide  an  ever  ready  and  sufficient  equivalent  for  your 
earning  power,  which  your  family  stands  in  constant  jeopardy  to  lose  by  your  premature 
death. 

Guard  your  family  against  disaster  and  yourself  against  dependency  in  old  age. 

WHEN  SHOULD  I  INSURE  MY  LIFE? 

Now  !  The  cost  will  never  be  less,  and  tomorrow  you  may  not  be  able  to  obtain 
insurance  at  any  price. 

E>ven  if  others  are  not  now  dependent  upon  you,  take  time  by  the  forelock  and  you 
will  be  the  better  able  to  meet  future  responsibilities,  and  at  a  smaller  premium. 

WHERE  SHALL  I  INSURE  MY  LIFE? 
In  a  purely  Mutual  Company. 

In  a  company  that  earns,  declares,  and  pays  annual  dividends. 
In  a  company  that  is  doing  a  conservative  business. 

Such  a  Company  is  The  Connecticut  Mutual  Life  Insurance  Company  of  Hartford, 
Conn.     It  furnishes  perfect  protection  at  lowest  cost. 

JOHN  M.   TAYLOR,  President. 

DANIEL  H.   WELLS,  Actuary. 

HERBERT  H.   WHITE,  Secretary. 


The...       Provident  Savings 


BEST  COMPANY 
FOR  POLICY- 
HOLDERS AND 
AGENTS. 


Life  Assurance 


Edwardw.scott.    Society  ^'  '' 

PUESIBENT.  -    NEW     YORK 


Successful  Agents  and  Gentlenie^i  seeking  JRemiinerative 

Business  Connections  may  apply  to  the  Head  Office 

or  any  of  the  Society's  General  Agents. 


The  Union  Central  Life 
Insurance  Company 


-OF  CINCINNATI- 


ASSETS       =     =     $43,891,738  40 
SURPLUS  =     =         7,216,688  16 


THIS    COMPANY   EXCELS    IN 

LOW  DEATH  EATE.  KAPID  INCREASE  OF 
BUSINESS.  HIGHEST  INTEREST  EARNINGS. 
SAFEST  POSSIBLE  INVESTMENTS.  LARGEST 
DIVIDENDS  ON  DIVIDEND-PAYING  POLICIES 


JOHN  M.  PATTISON,  President.  E.  P.  MARSHALL,  Secretary. 


Massachusetts  Mutual 

Life  Insurance  Company 

CHARTERED    IN     185  1 

Issues  all  forms  of  Life  and  Endowment  Policies,  payable  in 
one  sum  or  in  Annual  Installments,  for  a  term  of  years  or  for 
life.  Policies  contain  Paid-up  and  Cash  Surrender  values, 
also  figures  for  extended  insurance. 

ASSETS,  JANUARY  1,  1905 $37,071,298 

LIABILITIES 33,770,675 

SURPLUS 3,300,623 

INSURANCE   IN   FORCE,  JANUARY    1,   1905,   $182,874,119 
HO:^IE  OFFICE  :  SPRINGFIELD,  MASS. 

John  A.  Hall,  President  Henry  M.  Phillips,  Vice-President 

Wm.  H.  Sargeant,  Secretary  Oscar  B.  Ireland,  Actuary 

Charles  H.  Angell,  Assistant  Actuary 


National  Life  Insurance  Company 

MONTPELIEK,  VERMONT 


ORGANIZED  1850 


55th  ANNUAL  STATEMENT 

January  l,  1905 

Surplus $3,458,or5 

Income 6,895,013 

New  Insurance 23,961,694 

Assets 31,398,457 

Insurance  in  Force 134,761,554 


JOSEPH  A.  DE  BOER  -    -    -    President 

JAMES  T.  PHELPS     -  -    Vice-President 

JAMES  A.  ESTEE  -    -  2d  Vice-President 

GSM  AN  D.  CLARK     -  -    -    -    Secretary 


H.  M.  CUTLER Treasurer 

A.  B.  BISBEE,  M.  D.  -    -  Medical  Director 

C.  E.  MOULTON Actuary 

F.  A.  HOWLAND Counsel 


Confederation  Life  Association 

Head  Office 
TORONTO        -         -         CANADA 


Policies  Issued  on  all   :  :    :   : 
Approved  Plans  of  Insurance 

W.  H.  BEATTY,  President 

W.    D.    MATHEWS  FREDERICK  WYLD 

Vice-Presidents 


DIRECTORS 

Hon.  Sir  W.  P.  HOWLAND  GEORGE  inTCHELL,  M.  P.  P. 

Hon.  JAMES  YOUNG  R  B.  OSLER,  M.  P. 

S.  NORDHEIMER  D.  R.  WILKIE 

A.  McLEAN  HOWARD  WM.  WHYTE 


W.  C.  MACDONALD,  Sec.  and  Act.  J.  K.  MACDONALD,  Manag.  Dir. 


CANADA  LIFE 


ESTABLISHED    1847 


'/  I  I-I-  business  of  this  Company  up  to  the  31st 
(v/*— *-»  December  1899,  is  valued  by  the  Institute  of 
Actuaries'  H™  Three  and  One-half  Per  Cent. 
Table,  and  all  business  since  then  by  the  Hm  Three  Per 
Cent.  Table.  With  one  possible  exception,  no  other  life 
company  on  this  continent  employs  so  stringent  a  valua- 
tion basis   or  holds  such  strong  Policy   Reserves  as  the 

CANADA     LIFE 


New  England  Mutual  Life 

INSURANCE    COMPANY       : 

POST  OFFICE  SQUARE  BOSTON,  MASS. 


Assets,  Jan.  1 , 1 905,    $38,324,422.73 

Liabilities,       -    -    -    34,638,296.48 

$3,6867l2625 


CASH  DISTRIBUTIONS  PAID 
UPON  ALL  POLICIES     ^     J- 


Every  policy  has  endorsed  thereon 
the  cash  surrender  and  paid-up  in- 
surance values  to  which  the  insured 
is  entitled  by  the  Massachusetts 
Statute.  ^  Pamphlets,  rates  and 
values  for  any  age  sent  on  applica- 
tion to  the  office  of  the  Company 


BENJAMIN  F.  STEVENS,  President 
ALFRED  D.  FOSTER,  Vice-President  D.  F.  APPEL,  Secretary 

WILLIAM  B.  TURNER,  Asst.  Sec'y     HERBERT  B.  DOW,  Acf  y 


I  THE   MUTUAL   BENEFIT  :| 

t  LIFE  INSURANCE  CO.  :| 

Jc.  NEWARK,  NEW  JERSEY  ^i^ 

£  ORGANIZED    1845.  A 

4l»  'f^ 


J.  CHARTER   PERPETUAL.  «l^ 

i,  FREDERICK  FRELINGHUYSEN,         -        -        President.  ,^ 

••fc'*  ,5 

4l» ^l§^ 

4^u  Premium  Receipts  to  January  I,  1905.      -      $264,587,603.32  «!§► 

^1*  Of  this  sum  there  has  already  been   returned  to  *'^ 

^I»  Policy  Holders  :  «l|> 

^  For  Policy  Claims 46.4  per  cent.  $122,864,012.00  .^ 

V  For  Surrendered  Policies 12.5         "            32,973,663.52  ^ 

4l»  For  Dividends 23.7        "            62,830,805.13  ^l^^ 

%^*  Total 82.6  per  cent.  $218,668,480.65  *X 

^  _ 'if 

<||»  leaving  still  in  Company's  possession,                         $45,919,122.67  *\^ 

^■^  The  Company's  investments  have  yielded  «|3^ 

^  sufficient  returns  to  pav  all  Expenses  ^ 

•^l»  and  Taxes,  and  still  to  add   to   the  *'y 

^\^  Policy  Holders'  Fund  for  the  fulfil-                                      ^  «!§► 

c,  ment  of  existing  contracts 47,318,667.60  ^^ 

4i»  Total  Assets,  January'  1st.  1905,  Market  Values,                   $93,237,790.27  «!§► 

4l»                                                ■ # 

4'*  INCREASE  IN  1904    OVER  1903.  *^f 

4'*  Is  Premium  Receipts ^^-O^S-Sfv^?  *'? 

^,  In-  Total  Receipts ^'r'tJv^'f .,i  «l^ 

^'  I.N  Amoc.vt  Paid  Policy  Holders o;)G,y92..i7  •» 

^u  In  Assets,  Par  Values ^'^xS^'i?  *^ 

C'  In  Assets,  Market  Values o,/78,901.1o  5 

4p|»  In  Surplus,  Par  Values -''^•^'if'i^  *'y 

r  Is  Surplus,  Market  Values iMS,iW.ib  ,3^^ 

i^\t  In  Insurance  Issued  axd  Revived 6,9o:j,6o.3.00  «iy 

^1  In  Outstanding  Insurance 26,:«7,523.00  ^^^ 

%*  Edward  L.  Dobbins,  1  r...p__.^,„,.   George  Robotiiam,                 Auditor  X 

^|»  Le.  Gage  Pratt,        |  » »ce-i  rMtaenw   Sydney  N.  Ogden,                  Aciwmj  «l^ 

r-  .T.  Wm.  .Johnson,                      Secretary    Amzi  Dodd,                     General  Counsel  |3» 

^1*  Samuel  \V.  Baldwin,            Treasurer    William  S.  Dodd,       Associate  Counsel  ly 

^1  Edward  E.  Rhodes,      Mathematician    David  Kay,  Jr.,                        Attorney  ,|^ 

^  MEDICAL  BOARD,  ,|^ 

^'*  Edgar  Holden,  M.  D.                                      Geo.  A.  Van  Wagenen,  M.  D.  ^ 

^^^  Jos.  C.  Young,  M.  D.  «)§► 

^.^  DIRECTORS.  i\^ 

i:  Amzi  Dortd,                      Fred'k  Frelinghuysen,                     J.  William  Clark,  y^ 

^|»  Edward  H.  Wright,          Albert  B.  Carlton,                              John  ().  11.  Pitney,  'l^ 

C,  Marcus  L.  Ward,              Rob't  F.  Ballantine,                          John  K.  Hardin,  .^ 

^1*  Fred'k  M.  Shepherd,       Edward  L.  Dobbins,  'y 

4i» ^^^^^^^^^^^^^^  J^ 


d;e  journal  Site  of  Canata 

W^ith   Its   Easy   Premium    Rates,    Liberal 
Guaranteed  Values  and  Expanding  Dividends 


3q  an  ftical  Company  tt,:Ts 


k  its  30,000  Policy- 

who     carry     over 

$45,000,000   insurance   in   it 


Economy  of  Management,  resulting  in  low  ratio  of 
expense,  Care  in  vSelecting  Risks,  resulting  in  low 
death  rate,  First-Class  Investments,  resulting  in  large 
interest  income,  have  enabled  this  Company  to  give 
unexcelled  profits  to  its  Policy-holders  and  otherwise 
extend  to  them  at  all  times  the  most  liberal  treatment 


Robert  Melvin,       Geo.  Wegenast,     W.  H.  Riddell,  Secretary 
President  Manager         Waterloo,  Ont.  Canada 


CONNECTICUT 


General  ♦  ♦  ♦  ♦ 
Life  Insurance 
Company  .  .  . 


of  Hartford,  Conn* 


"Prosperous  and 
Progressive  " 
the  motto  of  the 

Assurance 
Sun  Life  of  Canada 

Company- 
was  again 

handsomely  sustained 
in  1904 — the  greatest 
year  in  the  Company's 
history 


T.   B.   MACAULAY,  F.  I.  A. 
Secretary  and  Actuary 


R.    MACAULAY 
President 


Head  Office :   Montreal 


The  Life  Insurance        organized  i87i 

Home  Office 

Company  of  Virginia    Richmond,  va. 


J.  G.  WALKER,  President  T,  WILLIAM  PEMBERTON,  First  Vice-President 

W.  L.  T.  ROGERSON,  Secretary 


The  Most  Approved  Forms  of  Life 
Endowment  and  Industrial  Policies 
Issued  on  Favorable  Terms  ^  ,^  ,^ 

Total  Payments  to  Policy-holders  since  Organization 
OVER    SIX    MILLION    DOLLARS 


■INCORPORATED  1844" 


STATE  MUTUAL 

LIFE  ASSURANCE  COMPANY 

OF   WORCESTER,    MASS = 


Assets,  January  1,  1905  -         -         $25,457,929  45 

Liabilities,  January  1,  1905    -         -  22,905,552  00 


Surplus,  January  1,  1905  C'^ndaT'O  $2,552,377  45 


A.  G.  BULLOCK,  President  H.  M.  WITTER,  Secretary 

^\ft  ^robttjent  Hitt  anti  Crtist 
Company  of  ^l)tlatielpl)ta 

INSURANCE    IN    FORCE       -         -         $167,489,576.00 
ASSETS,   over      -        -        -        -  55,464,790.68 

SURPLUS 8.249,622.93 


THE  NEW   INCOME  AND  PRINCIPAL  POLICY 

£     OF    THE    PROVIDENT    IS    ATTRACTIVE     3 

First,  because  of  the  low  rate  of  premium  charge, 
and  because  this  low  rate  of  premium  is  still  further 
reduced  by  annual  dividends.      S.      S.      i      St. 


"  Ratio  of  actual  to  expected  rate  of  mortality  on 
amounts  insured  from  organization  of  Company,  a 
period  of  forty  years,  only   .617"       S.      S.     S.        i 


SAMUEL  R.  SHIPLEY,  President 
T.  WISTAR  BROWN,  Vice-President  ASA  S.  'WING,  Vice-President 

JOSEPH  ASHBROOK,  Manager  Insvirance  Department  DAVID  G.  ALSOP,  Actuary 


The  Pacific  Mutual  Life 

Insurance  Company  of  California 

(LIFE,  ACQDENT  AND  HEALTH) 


Organized 


1868 


HOME  OFHCE 
PAODFIC  MUTUAL  BUILDING  SAN  FRANCISCO 


ORGANIZED    1865 

MARYLAND  LIFE  INSURANCE 

COMPANY  OF  BALTIMORE 

BALTIMORE.   MD. 


All  approved  forms  of  Life  and  Endowment  policies  and  Annuities 
issued  at  moderate  rates.  Modern  policies  containing  liberal  guar- 
anteed casti  values.  Competent  field  men  can  obtain  valuable 
contracts  for  unoccupied  territory  direct  from  Home  Office    ^    <^ 


UlA,  H.  BLACKFORD,  Pres. 


JOHN  W.  HANSON,  Sec'y 


THE  MUTUAL  LIFE 

The  Company  that 

Has  Earned  More 

for  policy-holders 

Has  Paid  More 

to  policy-holders 

Holds  More 

for  policy-holders 

Than  any  other  company  in  existence 

Oldest  in  America 
Largest  in  the  World 


For  information  regarding  our  newest  form  of 
investment  insurance  address  Department  12 

THE    MUTUAL    LIFE 

INSURANCE  COMPANY  OF 

NEW      YORK 

RICHARD    A,    McCURDY,    President 
NEW   YORK,    N.  Y. 


UNION  MUTUAL 
LIFE  INSURANCE 
COMPANY 


incorporated  1848. 


iPORTLAND,  ME 


Values  and 
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NOTATION. 

Adopted  October  23d,  1890. 

Rkolved,  that  in  the  presentation  of  papers  the  Symbols  of  the  Text- Book  of 
tlie  Institute  of  Actuaries,  with  the  additions  noted  below,  be  followed  when 
convenient,  and  that  in  any  event  the  use  of  such  symbols  in  other  senses  be 
avoided  ;  that  the  letters  denoting  commutation  columns,  according  to  the  system 
of  Dr.  Farr,  customarily  followed  by  American  Actuaries,  be  printed  in  plain 
"  full-face  "  type  ;  and  that  otherwise  there  be  entire  liberty  as  regards  notation. 

dx  Cz 


fcr  = 


lz  +  1       Dx  +  1 


S=Sum  insured. 

K=  Cost  of  insurance  =  q (5 —  V). 

n  =  Single  premium  (alternative  lor  A). 
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An  Equitable   Method  of   Keeping  the   Accounts 
OF   "Defeered  Dividend." 


BY   RUFUS   W.    WEEKS. 


Let  US  begin  by  taking  an  elementary  case  of  accounting,  the  prin- 
ciples of  which  are  perfectly  plain  and  ynW  be  admitted  by  all.  Then 
let  us  go  on  adding  element  to  element,  each  element  self-evident,  until 
we  have  built  up  the  entire  system. 

Let  us  then  suppose  that  a  new  life  insurance  company  is  formed  ; 
that  it  consists  of  one  million  policy-holders,  all  insured  in  the  same 
year,  all  of  the  same  grade  of  risks,  and  the  same  age,  all  paying  the 
same  premium  rate,  and  each  insured  for  $1,000.  Havmg  obtained 
these  one  million  lives,  the  supposition  is  that  the  company  ceases  to  do 
new  business,  and  simply  goes  on  taking  care  of  these  insurances  and 
carrying  out  its  contracts.  The  reason  for  making  so  large  an  assump- 
tion of  the  number  of  lives  is  so  that  the  mortality  may  follow  a  law 
of  mortality  and  not  show  variations  due  to  chance.  Very  likely  one 
million  would  not  be  a  large  enough  number  strictly  to  accomplish  this  ; 
but  for  the  time  being  let  us  assume  that  it  is  ample  to  this  end. 

When  we  come  to  the  end  of  twenty  years  from  the  start  of  this 
supposed  company,  the  question — how  much  is  the  share  of  each  policy 
— answers  itself.  Of  course  the  company's  entire  assets  belong  to  the 
surviving  policy-holders,  and  the  share  of  each  policy-holder  is  the 
quotient  of  the  sum  of  the  entire  assets  divided  by  the  number  of  sur- 
viving policy-holders. 

But,  now,  how  has  this  sum  of  assets  been  built  up,  as  a  matter  of 
fact  ?     Out  of  its  receipts  during  the  twenty  years,  less  its  disburse- 
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ments  during  the  same  time.  Its  receipts  have  consisted  of  premiums 
and  interest,  and  its  disbursements  have  consisted  of  expenses  and 
death-losses.  (For  the  sake  of  simplicity,  let  us  suppose  that  there  are 
no  discontinuances,  the  only  form  of  termination  being  by  death. ) 

Going  back  now  to  the  first  year  of  the  company,  we  inquire  what 
the  receipts  and  disbursements  of  the  company  for  that  year  were. 
The  receipts,  of  course,  were  simply  one  year's  premium  on  one  million 
policies.  The  principal  disbursements  were  the  necessary  expenses  for 
procurmg  this  business.  These  would  consist  of  commissions  to  the 
agents,  and  the  outlay  for  directing  the  agents  and  for  furnishing  them 
the  tools  for  their  work.  (For  the  purposes  of  this  illustration,  which 
are  mathematical  only,  we  ignore  the  special  expenses  attendant  on 
launching  the  company  itself,  and  assume  that  it  came  into  existence, 
fiilly  equipped,  and  without  cost  to  the  policy-holders  to  be.)  Of 
course,  in  addition  to  these  acquisition  expenses  there  Avould  be  the 
regular  current  cost  of  running  the  company,  which  would  continue 
year  after  year  at  about  the  same  rate.  The  entire  expenses  of  this 
first  year  would,  it  is  therefore  evident,  vastly  exceed  the  expenses  of 
the  subsequent  years  when  there  was  no  such  special  service  to  be  paid 
for  as  at  the  obtaining  of  the  insurances. 

The  very  first  day  after  the  million  policy-holders  were  entered  upon 
the  books,  deaths  would  begin  to  take  place,  and  the  amoimts  of 
insurance  would  begin  to  be  paid.  The  sum  in  the  company's  coffers 
at  the  end  of  the  first  year  would,  therefore,  be  the  first  year's  pre- 
miums received,  less  the  initiative  cost  of  the  business,  less  the  current 
cost  of  the  business,  and  less  the  death-claims  occurring  during  the  first 
year ;  plus  the  interest  accrued  on  the  residue  of  the  above  receipts 
over  the  above  expenditures. 

The  assets  at  the  end  of  the  second  year  would  consist  of  the  assets 
at  the  end  of  the  first  year,  plus  the  premiums  received  for  the  second 
year,  less  the  current  expenses  of  the  second  year,  less  the  death-claims 
of  the  second  year,  plus  interest  upon  the  funds  for  the  second  year. 
This  last  formula  will  hold  for  the  third,  and  all  the  subsequent  years, 
to  the  end  of  the  20th  year. 

The  case  as  thus  far  stated  is  simple,  and  no  question  can  be  raised 
as  to  any  point  in  the  statement  of  it.  Let  us  now  suppose  that  a 
second  company  is  formed  in  the  second  year  of  the  existence  of  the 
first  company,  having  precisely  the  same  data  as  the  first  company  in 
all  respects.  The  same  rules  and  principles  will,  of  course,  hold  ;  and 
the  amount  of  assets  of  the  second  company  at  the  end  of  the  19th  year 


96 

would  be  the  same  as  the  amount  of  the  assets  of  the  first  company  at 
the  end  of  its  19th  year.  Let  us  now  introduce  the  first  complication 
by  supposing  that  the  two  companies  are  blended  in  the  20th  year  of 
existence  of  the  first  company.  It  is  evidently  possible  to  tell  what 
share  of  the  assets  of  the  resulting  combination  belongs  to  each  of  the 
two  generations  of  policy-holders.  The  share  belonging  to  the  first 
generation  of  policy-holders  is  simply  represented  by  the  assets  of  the 
first  company  m  its  20th  year,  and  the  share  belonging  to  the  second 
generation  of  policy-holders  is  represented  by  the  assets  of  the  second 
company  in  its  19th  year,  which  is  synchronous  with  the  20th  year  of 
the  first  company. 

So  far  the  argument  is  clear.  But,  now,  instead  of  supposing  that 
the  companies  are  blended  in  the  20th  year  of  one  and  the  19th  year 
of  the  other,  let  us  suppose  that  they  are  blended  at  the  end  of  the 
second  year  of  the  first  company  and  the  end  of  the  first  year  of  the 
other  company.  It  is  evident  that  mathematically  this  supposition  is 
precisely  the  same  as  the  other,  but  the  solution  of  the  question — what 
amount  of  assets  belongs  to  each  of  the  two  generations  of  policy-holders 
in  the  20th  year  of  the  existence  of  the  company — is  not  so  simple  as 
under  the  first  supposition.  Under  the  first  supposition  we  had  simply 
to  ask  what  was  the  amount  of  assets  of  each  of  the  two  companies  at 
the  time  of  union.  Under  the  second  supposition, — that  the  companies 
started  out  by  becoming  one  company  as  soon  as  the  second  generation 
of  policy-holders  were  procured,  and  that  the  receipts  of  the  two  gen- 
erations were  mingled  as  they  came  in, — the  assets  of  the  two  genera- 
tions would  not  be  in  two  separate  strong  boxes,  as  it  were,  at  the  end 
of  the  20th  year  of  the  company.  The  actual  proc&ss  through  which 
the  assets  of  each  of  the  original  supposed  two  companies  were  built 
up,  i.  e. ,  by  the  receipts  and  disbursements  of  each  for  every  successive 
year,  would  have  to  be  expressed  in  the  form  of  two  accounts  by  the 
blended  company.  That  is  to  say,  a  running  account  would  have  to 
be  kept  for  each  of  the  two  generations  of  policy-holders,  representing 
each  year  the  premiums  received  on  account  of  that  generation  of 
policy-holders,  the  special  initiative  exj^enses  in  the  year  of  entry  of 
each  generation,  the  current  annual  expenses  for  each  year  thereafter, 
and  the  death-claims  of  each  generation  separately,  and  the  interest 
credits  of  the  balances  pertaining  to  each  generation  separately. 

By  this  process  of  accounting,  it  is  evident  that  we  should  come  out 
at  the  end  of  the  20th  year  of  the  company  with  the  same  share  of 
assets  belonging  to  each  generation  of  policy-holders  as  if  the  two 
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generations  had  been  two  separate  companies  from  the  beginning  until 
that  time. 

The  same  analyzed  process  of  accounting,  it  is  plain,  would  produce 
correct  results  if  applied  to  a  continuous  series  of  generations  of  policy- 
holders in  a  single  company,  /.  e.,  to  the  people  insured,  3'ear  by  year, 
through  however  long  a  series  of  years.  We  have  thus  covered  one  of 
the  complications  involved  in  the  life  insurance  business, — that  is  to 
say,  the  complication  due  to  consecutive  years  of  issue,  —  and  have 
shown  that  the  simple  principles  automatically  brought  out  in  the  most 
elementary  case  are  not  affected  by  this  complication. 

Let  us  now  consider  a  second  complication  involved  in  the  life 
insurance  business  as  it  is,  i.  e. ,  that  of  the  various  ages  of  the  insured 
at  the  time  of  insuring.  The  supposition  in  the  elementary  case  was 
that  the  entire  generation  of  policy-holders  consisted  of  persons  of  the 
same  age.  The  supposition  Ave  are  now  making  is  that  this  is  not  the 
case,  but  that  the  given  generation  is  broken  up  into  as  many  different 
groups  as  there  are  ages  at  which  people  take  insurance,  say,  from  16 
to  65,  inclusive, — or  fifty  different  ages.  Now,  if  we  assume  that  a 
sufficient  number  is  insured  at  each  of  these  ages  to  be  sure  that  the 
law  of  mortality  will  be  strictly  followed  in  the  deaths  which  occur 
among  them  (if  we  could  assume,  for  instance,  that  the  company 
received  one  million  policy-holders  at  each  age)  then  this  complication 
would  present  no  difficulty.  Each  of  these  age-groups  would  constitute, 
as  it  were,  a  little  company  by  itself,  and  it  would  be  a  simple  matter 
to  keep  its  running  account  of  receipts  and  disbursements  according  to 
the  formula  above  specified,  and  at  the  end  of  the  20  years  the  share 
of  each  age-group  in  the  assets  of  the  company  at  that  time  would  be 
the  resultant  of  this  process  of  accounting. 

Hence  it  is  clear  that  in  itself  the  complication  of  the  variety  of  ages 
at  which  people  insure  does  not  interfere  with  the  operation  of  those 
simple  principles  of  accounting  which  our  elementary  case  developed. 

The  same  will  manifestly  hold  true  of  still  another  complication 
which  exists  in  the  life  insurance  business,  namely,  that  due  to  the 
various  plans  of  insurance.  In  the  elementary  case  we  supposed  that 
the  one  million  policy-holders  all  paid  the  same  premium  rate,  but,  as 
a  matter  of  fact,  people  insuring  at  the  same  age  do  not  necessarily  pay 
the  same  premium  rate.     To  take  three  typical  plans  of  insurance  : 

A  man  may  take  an  insurance  which  is  payable  only  in  the  event  of 
his  death,  whenever  that  may  occur,  and  agree  to  pay  a  premium  so 
long  as  he  lives. 


97 

Or,  he  may  take  an  insurance  payable  in  the  event  of  his  death, 
whenever  that  may  occur,  but  with  a  premium  limited  to  twenty  years, 
so  that  if  he  survives  the  twenty  years  he  will  have  no  more  premiums 
to  pay. 

Or,  again,  a  man  may  take  an  insurance  payable  in  the  event  of  his 
dying  within  twenty  years,  and  payable  in  full  to  him  if  he  should  be 
surviving  at  the  end  of  the  twenty  years,  agreeing  to  pay  premiums 
each  year  for  the  twenty  years,  unless  he  dies  sooner. 

These  three  tyj^ical  plans  of  insurance  are  called — Ordmary  Life, 
20-Payment  Life,  and  20- Year  Endowment ;  and  the  premium  rates 
are  necessarily  different  for  the  three,  being  materially  higher  for  the 
20-Payment  Life  than  for  the  Ordinary  Life,  and  still  higher  for  the 
20-Year  Endowment  than  for  either  of  the  others. 

Here  again  no  difficulty  arises,  provided  the  number  of  persons  con- 
tained in  each  group,  i.  e.,  the  number  insuring  at  the  same  age  and 
in  the  same  year  and  taking  policies  on  the  same  plan, — is  large 
enough.  If  we  may  suppose  a  number  for  each  of  these  groups  vast 
enough  to  prevent  fluctuations,  we  then  see  that  a  running  accoimt  can 
be  kept  with  each  of  these  separate  groups  for  the  twenty  years,  and 
that  such  account  will  produce  the  correct  share  of  the  assets  for  the 
given  group  at  that  time.  We  see,  therefore,  that  in  itself,  the  com- 
plication due  to  the  variety  of  plans  of  insurance  does  not  interfere 
with  the  application  of  the  original  true  principles  to  the  problem  of 
the  accounting  of  deferred  dividend. 

We  now  come  to  a  very  important  complication  arising  in  the  life 
insurance  business  of  every  company,  namely,  that  due  to  the  insuffi- 
ciency of  niunbers  in  separate  groups  to  yield  average  results  in  mor- 
tality. As  a  matter  of  fact,  no  life  insurance  company  insures  one 
million  persons  in  a  given  year,  still  less  any  sufficient  number  to  pro- 
duce a  true  average  in  any  one  group  of  policies  issued  in  the  same 
year.  This  insufficiency  of  numbers  in  the  several  groups  forces  us  to 
introduce  a  certain  principle  of  averages  into  their  treatment,  so  far  as 
mortality  is  concerned  ;  we  have  to  charge  each  group,  year  by  year, 
with  death-claims,  not  precisely  as  they  actually  occur  in  the  group 
itself,  but  as  they  would  occur  but  for  chance  variations.  The  calcu- 
lation of  what  death-claims  would  occur  but  for  chance  variations,  is 
made  by  using  a  model  Mortality  Table,  which  is  built  up  from  the 
actual  deaths  compared  with  the  actual  number  living,  and  which 
conforms  in  the  closest  possible  average  Avay,  but  smoothing  out  the 
irregularities,  with  the  mass  of  actual  events. 
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To  illustrate  the  purpose  and  the  validity  of  the  model  Mortality 
Table,  we  begin  by  recurring  to  the  supposition  that  one  million  per- 
sons do  insure  in  one  calendar  year,  and  at  one  and  the  self-same  age, 
and  then  by  putting  down  the  number  which  would  die  in  that  and 
each  succeeding  calendar  year.  Supposing  this  age  is  25,  then  the 
figures  in  the  column  headed  "25"  in  Table  I  following  represent 
these  deaths  ;  supposing  the  age  is  26,  then  the  figures  in  the  column 
headed  "26"  represent  the  deaths  ;  and  so  for  the  other  ages  given. 

TABLE  I. 

Showing  the  number  dying  in  20  successive  calendar  years  among  one  million 
persons  entering  a  life  insurance  company  in  the  first  of  said  calendar  years 
at  the  age  of  25  ;  similarly  among  one  million  persons  entering  at  the  age 
of  26 ;  similarly  at  other  ages  (it  being  assumed  that  there  are  no  discontinu- 
ances, so  that  only  those  who  die  leave  the  company). 


XUMBER 

Dying  among  1,000,000  Persons  Entering  at  the  age  ok 

Calesdae 
Year. 

.25 

26 

27 

28 

29 

30 

1st 

2,157 

2,176 

2,200 

2,224 

2,251 

2,286 

2d 

4,513 

4,558 

4,612 

4,666 

4,737 

4,807 

3d 

4,790 

4,843 

4,909 

4,976 

5,056 

5,133 

4th 

5,046 

5,109 

5,186 

5,269 

5,347 

5,452 

5th 

5,275 

5,353 

5,440 

5,521 

5,625 

5,737 

6th 

5,541 

5,627 

5,703 

5,816 

5,934 

6,050 

7th 

5,773 

5,854 

5,966 

6,094 

6,216 

6,351 

8th 

5,971 

6,092 

6,207 

6,334 

6,480 

6,637 

9th 

6,215 

6,336 

6,472 

6,616 

6,773 

6,963 

10th 

6,433 

6,565 

6,703 

6,876 

7,072 

7,264 

nth 

6,633 

6,778 

6,943 

7,134 

7,329 

7,555 

12th 

6,824 

6,990 

7,188 

7,381 

7,618 

7,863 

13th 

6,967 

7,166 

7,363 

7,585 

7,833 

8,112 

Uth 

7,115 

7,310 

7,528 

7,780 

8,054 

8,344 

15th 

7,268 

7,485 

7,734 

8,003 

8,291 

8,618 

16th 

7,434 

7,683 

7,950 

8,236 

8,560 

8,918 

17th 

7,636 

7,898 

8,183 

8,506 

8,860 

9,256 

18th 

7,849 

8,132 

8,451 

8,800 

9,194 

9.624 

19th 

8,080 

8,397 

8,745 

9,134 

9,559 

10,028 

20th 

8,345 

8,688 

9,074 

9,499 

9,961 

10,476 

*21st 

4,278 

4,467 

4,672 

4,894 

5,147 

5,410 

*In  the 

2l8t  calendar 

year,  but  wi 

thin  20  actua 

1  years  from 

the  time  of  e 

uteri  ng. 
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The  above  table  is  only  a  specimen  block  of  the  complete  table 
which  we  could  make  up  if  we  had  the  fifty  million  entries  assumed  to 
be  sufficient, — one  million  each  at  ever}'  age  from  16  to  65,  inclusive  ; 
we  should  then  have  a  table  of  fifty  columns,  covering  the  mortality 
history  of  each  several  age-group.  This  would  be,  without  any  change, 
a  model  Mortality  Table.  Of  course  the  material  has  never  existed  for 
constructing  such  a  Mortality  Table  in  so  simple  and  direct  a  way;  for 
never  have  the  necessary  vast  number  of  persons  insured  their  lives. 
But  a  model  Mortality  Table  has  been  constructed  out  of  actual  mate- 
rial existing  ;  iu  fact  the  figures  of  the  table  out  of  which  the  foregoing 
is  a  block,  have  been  derived  by  recognized  and  truthful  mathematical 
processes  of  averaging  and  of  eliminating  chance  variations,  from  a 
study  of  the  death-claims  of  my  own  company,  compared  with  its  risks 
in  force,  at  the  various  ages  of  the  persons  and  the  various  durations  of 
the  insurances. 

The  model  Mortality  Table  referred  to,  and  which  is  the  standard 
representing  the  current  experience  of  my  own  company,  is  called  by 
us  the  ' '  Compound  Progressive  Mortality  Table, ' '  and  is  given  below. 
The  Table  shows,  for  each  age  of  becoming  insured,  from  16  to  65, 
inclusive,  the  average  rate  of  mortality  in  decimals  per  life  exposed, 
for  each  successive  entire  year  of  the  duration  of  the  insurance,  from 
the  first  year  to  the  twentieth  year,  inclusive. 


Note. — For  scientific  readers  I  ought  to  remark  that  the  experience  which  the 
Compound  Progressive  Table  represents  is  not  an  experience  upon  lives,  but  upon 
amounts  insured,  and  that  the  table  therefore  reflects  the  rates  of  financial  death- 
loss.  Fiurthermore,  the  table  was  constructed  only  for  practical  use,  and  it  was 
not  necessary  to  take  account  of  refinements,  such  as,  for  example,  the  shorter 
period  during  which  selection  modifies  the  mortality  at  older  ages  than  at  younger 
ages. 

In  constructing  the  accounts  for  the  twenty  years,  of  the  several 
age-groups,  the  death-claims  charged  should,  then,  be  calculated  by  a 
model  table  like  the  folloAving,  instead  of  charging  to  each  group  its 
own  actual  deaths.  This  average  method  produces  a  true  proportion 
between  the  final  results  of  the  various  groups,  instead  of  such  irregular 
and  inequitable  proportion  as  would  be  brought  about  by  the  crude 
method  of  direct  charge.  Thus  is  solved  the  complication  introduced 
by  the  insufficiency  of  the  numbers  insuring  to  produce  true  average 
mortality  in  groups,  and  the  solution  does  not  impugn  the  principles 
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automatically  derived  from  the  original  elementary  cai^e  taken, — it 
only  affords  a  modified  method  of  applpng  one  of  those  principles. 

In  the  actual  life  insurance  business,  still  another  complication 
arises  :  being  the  fact  that  numbers  of  the  insured  cease  paying  pre- 
miums while  premiums  are  still  due.  So  far  as  such  discontinuances 
are  mere  lapses,  so-called,  i.  e.,  cases  where  no  value  of  any  kind  is 
given  to  the  insured  upon  discontinuance, — they  do  not  affect  the 
simple  process  of  accounting  laid  down  for  the  elementary  case  taken 
at  the  outset  of  this  paper,  since  there  is  no  disbursement  to  be  entered. 
But  in  a  large  mass  of  the  discontinuances,  a  value  is  given  ;  for  sim- 
plicity's sake  we  will  assume  that  this  value  is  always  in  money,  and 
this  will  hold  in  practical  accomiting,  since  values  given  in  insurance 
without  more  premiums  required  (called  paid-up  insurance)  can  be 
converted  into  their  money  equivalent  in  accounting.  It  becomes 
necessary,  then,  to  introduce  into  the  accounting  with  age-groups  a 
new  item  of  disbursement — surrender  values  allowed.  Here,  as  in  the 
case  of  mortality,  we  must  use  the  method  of  averaging,  and  not  the 
crude  method  of  charging  each  group  with  its  own  actual  outlay.  This 
is  required  by  equity,  as  between  the  various  groups,  for  the  same 
reason  as  in  the  case  of  mortality, — that  the  numbers  in  each  group 
are  too  small  to  give  anything  like  an  average,  and  the  results  of 
the  direct  method  would  be  chaotically  disproportionate,  group  with 
group. 

The  method  of  averaging,  as  applied  to  surrender  values,  is  expressed 
in  two  model  tables,  the  first  a  table  of  rates  of  discontinuances,  and 
the  second  a  table  of  average  surrender  values  allowed  on  each  insurance 
of  $1,000  discontinued.  These  tables  express  the  average  result  of  the 
experience  under  several  generations  of  policy-holders,  arranged,  com- 
bined and  graduated  so  as  to  eliminate  the  chance  fluctuations  arising 
from  the  numbers  being  less  than  enough  to  furnish  an  average. 

Table  III.  following,  therefore,  shows  what  might  be  called  a  normal 
rate  of  discontinuances  among  insured  of  certain  ages  at  entr}-,  and 
taking  certain  plans  of  insurance.  Out  of  the  number  who,  at  the 
given  date,  are  called  upon  to  pay  a  premium,  a  certain  number  do  not 
pay,  and  the  ratios  represent  the  proportion  of  the  latter  number  to 
the  former. 
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TABLE  III. 

Showing  average  rates  of  discontinuances,  on  certain  plans  of  insurance,  and  at 
certain  ages  of  insuring,  in  the  10- Year  Period  of  Deferred  Dividend. 


At  the 
end  of 

Ordinary  Life. 

20-Payment  Life. 

20-Year  Endowment. 

Age  at  Entry. 

Age  at  Entry. 

Age  at  Entry. 

25 

40 

55 

25 

40 

55 

25 

40 

55 

1  Year 

2  Years 

3  " 

4  " 

5  " 

6  " 

.225 
.045 
.065 
.050 
.030 
.010 

.210 
.040 
.055 
.040 
.025 
.010 

.190 
.035 
.050 
.035 
.020 
.010 

.215 
.040 
.070 
.050 
.030 
.010 

.200 
.035 
.060 
.040 
.025 
.010 

.180 
.030 
.055 
.035 
.020 
.010 

.170 
.030 
.065 
.045 
.030 
.010 

.160 
.025 
.060 
.040 
.025 
.010 

.150 
.020 
.055 
.035 
.020 
.010 

Table  IV.,  following,  furnishes  in  outline,  average  surrender  values 
allowed  for  policies  of  $1,000  insurance  discontinued. 

TABLE  IV. 

Showing  average  surrender  allowances  per  $1,000  of  insurance,  on  certain  plans, 
and  at  certain  ages  of  insurance. 


At  the 
end  of 

Ordinary  Life. 

20-Payment  Life. 

20- Year  Endowment. 

Age  at  Entry. 

Age  at  Entry. 

Age  at  Entry. 

25 

40 

55 

25 

40 

55 

25 

40 

55 

1  Year 

2  Years 

3  " 

4  " 

5  " 

6  " 

0 
$8 
14 
21 
29 
38 

0 
$14 
27 
40 
54 
70 

0 

$25 

46 

67 

91 

117 

0 
$14 
29 
43 
57 
75 

0 

$23 

42 

62 

84 

111 

0 

$33 

60 

87 

117 

151 

0 
$38 
69 
101 
138 
178 

0 
$39 
70 
102 
139 
181 

0 
$42 
73 
105 
143 
194 

In  making  the  accounts  with  the  several  age-groups,  tables  such  as 
the  two  foregoing  must,  then,  be  used,  in  conjunction  with  the  model 
Mortality  Table  for  fixing  the  annual  charge  against  the  group  for 
surrender  allowances.  Here  again,  therefore,  a  simple  device,  strictly 
in  line  with  life  insurance  mathematics,  takes  care  of  the  complication 
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involved  in  discontinuances,  without  disturbing  the  principles  laid  down 
at  the  beginning  as  essential  and  self-evident. 

Still  another  complication  ])resents  itself,  in  the  fact  that  the  policies 
do  not  all  have  the  same  deferred  dividend  period  ;  the  three  periods 
most  in  use  being  10,  15  and  20  years.  This  distinction  does  not  affect 
the  model  Mortality  Table,  as  the  contract  with  the  insured,  express  or 
implied,  is  that  a  given  Mortality  Class  includes  all  the  lives  of  like 
standing,  regardless  of  the  dividend  period  and  regardless  of  the  plan 
of  insurance  ;  and  the  model  Mortality  Table  is  therefore  made  up  from 
insurances  of  all  the  periods  and  all  the  plans  aggregated.  The  distinc- 
tion of  periods  does,  however,  affect  the  table  of  rates  of  discontinuance, 
and  it  will  be  found  necessary  to  have  a  distinct  table  for  each  ])eriod. 
Table  III.  above  is  an  extract  from  such  a  complete  table  required  for 
the  10- Year  Period. 

II. 

To  illustrate  the  way  in  which  the  principles  laid  down  in  the  fore- 
going may  be  applied  to  the  task  of  actual  accounting,  let  us  imagine 
a  working  model,  so  to  speak,  of  a  life  insurance  company.  Let  it  be 
a  company  which  began  business  in  1896,  and  is  therefore  now  in  its 
tenth  year  ; — a  pure  deferred  dividend  company,  issuing  no  annual 
dividend  policies  and  no  non-participating  policies,  and  issuing  deferred 
dividend  policies  only  for  the  three  periods  of  10,  15,  and  20  years. 
Let  the  provision  in  its  policies  for  the  event  of  discontinuance  by  the 
policy-holder  be  only  for  a  cash  surrender  value  to  be  paid  him.  Let 
us  suppose  that  the  company  has  issued  only  three  plans  of  insurance, — 
Ordinary  Life,  20-Payment  Life,  and  20-Year  Endowment,  and  that 
it  has  insured  persons  in  every  year  of  its  existence  at  every  consecutive 
age,  from  16  to  65,  inclusive. 

For  convenience  we  must  invent  terms  to  designate  certain  aggrega- 
tions of  policies.  For  example,  let  us  consider  that  all  the  policies 
issued  in  the  same  year  upon  the  same  plan  of  insurance  and  at  the 
same  age,  and  which  therefore  are  issued  at  the  same  premium  rate, 
form  a  "valuation  group."  This  is  a  good  descriptive  term,  since  a 
gi'oup  of  this  kind  can  be  valued  for  all  purposes  and  at  all  times  as 
one  policy.  Of  valuation  groups  there  would  be  in  existence  in  the 
model  company  under  the  above  suppositions,  150  for  each  year  of 
issue,  or  1,500  in  all.  Furthermore,  let  us  call  that  collection  of  valu- 
ation groups,  or  of  policies  which,  being  issued  in  the  same  year,  have 
the  same  deferred  dividend  period,  a  "section."  For  example,  the 
15-year  period  policies  issued  in  1896  would  constitute  one  section. 
Under  this  definition  there  would  be  three  sections  in  existence  for  each 
year  of  issue,  or  thirty  sections  in  all. 
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The  first  application  of  the  principles  of  accounting  is  to  the  several 
valuation  groups,  one  by  one.  To  do  this  literally  would  require  150 
special  model  accounts, — one  for  each  age  of  issue  under  each  plan. 
This,  however,  is  not  necessary.  In  practice  it  is  found  quite  sufiicient 
to  make  up  model  accounts  for  every  fifth  age  of  issue  only,  i.  e.,  25, 
30,  35,  40,  45,  50,  55,  60  and  65.  After  having  ascertained  a  series 
of  values  for  every  fifth  age,  it  is  an  easy  matter  to  interpolate  the 
values  for  the  intervening  ages. 

We  come,  then,  to  the  construction  of  the  model  account  for  the 
valuation  group,  and  can  best  illustrate  this  by  working  out  such  an 
account  for  an  assumed  valuation  group.  We  will  take  a  supposed 
valuation  group  of  10,000  policies  insuring  $1,000  each,  issued  with 
10-year  deferred  dividend  period,  upon  the  20-Payment  Life  plan  of 
insurance,  and  at  the  age  of  40,  and  will  proceed  to  construct  an 
imaginary  account  or  history  for  ten  years  of  such  a  group,  assuming 
the  mortality  experienced  from  year  to  year  to  be  that  called  for  by 
the  Compound  Progressive  Table,  and  assuming  the  discontinuances 
occurring  from  year  to  year  to  be  at  the  rates  called  for  by  Table  III. , 
and  the  surrender  payments  in  case  of  such  discontinuances  to  be  at 
the  rates  called  for  in  Table  IV. 

There  are  two  other  points  on  which  assumptions  must  be  made  for 
constructing  this  account.  One  of  them  is  the  rate  of  interest :  this 
should  be  the  net  rate,  after  deducting  the  annual  expenses  of  invest- 
ment. Let  us  assume  that  this  net  rate  has  been  4  %  throughout. 
The  other  point  is  the  basis  of  the  charge  for  expense.  We  have 
already  shown  that  in  the  very  nature  of  the  life  insurance  business 
there  is  an  immense  difference  between  the  acquisition  expenses  neces- 
sary to  the  procuring  of  new  insurances  and  the  annual  expense  for 
taking  care  of  the  business  once  procured.  Both  these  kinds  of  ex- 
penses are,  in  the  account,  most  conveniently  charged  against  the 
premiums  received.  The  most  authoritative  opinion,  confirmed  by 
careful  study  of  the  statistics  of  my  own  company,  is  that,  on  the  aver- 
age, the  rate  of  acquisition  cost  Ls  nine  times  as  high  as  the  rate  of  current 
cost.  This  would  make  the  entire  charge  against  the  first  year's  pre- 
mium ten  times  as  high  as  the  charge  against  the  subsequent  premiums. 
For  the  purposes  of  the  model  account  in  question,  we  wUl  assume  that, 
eliminating  investment  expenses,  the  entire  expense  charge  against  the 
first  year's  premium  is  80  ^,  and  against  the  renewal  premiums,  8  ^. 

We  have  now  all  the  data  necessary  for  constructing  the  model 
account  for  the  given  valuation -group,  and  present  said  account  in 
Table  V. ,  following  : 
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In  the  foregoing  table  the  deferred  dividend  period  is  divided  simply 
into  the  ten  insurance  years  of  which  it  consists,  this  being  the  direct 
way  of  reaching  the  value  at  the  end  of  the  period.  The  values  needed 
within  the  period  are,  however,  not  those  shown  in  the  above  table, 
since  the  use  for  such  interim  values  occurs  at  the  end  of  each  calendar 
year,  when  the  company's  annual  valuation  is  made.  Hence  we  need 
to  construct  a  variant  of  the  preceding  table,  bringing  out  the  succes- 
sive values  as  at  December  31  of  each  year,  beginning  with  the  year  of 
issue  of  the  policy  and  ending  with  the  year  preceding  the  maturity  of 
the  dividend  period.  Table  VI.,  following,  is  such  a  variant,  it  being 
assumed  in  this  table  that  the  10,000  policies  are  all  issued  on  one  day 
— a  certain  June  30. 

TABLE  VI. 

Containing  a  model  account  of  the  valuation-group  dealt  with  in  Table  V. ,  so  constructed  as  to 
bring  out  the  share  of  each  policy  as  at  December  31st  of  each  calendar  year. 


(1) 

(2) 

(3) 

(4) 

(5) 

(C) 
Death-Claimb 

(7) 
Same  with 

Fund  Jan. 
1st. 

Same  X  1.04. 

Premium. 

Same  X  1.02. 

(2) +  (4). 

Jan.  1st  to 
Dec.  31st. 

Interest  to 
Dec.  31st. 

1 

$              0 

$              0 

$85,580 

$87,292 

$87,292 

$29,000 

$29,290 

2 

58,002 

60,322 

313,084 

319,346 

379,668 

55,000 

56,100 

3 

323,568 

336,511 

300,172 

306,175 

642,686 

53,000 

54,060 

4 

582,128 

605.413 

280,173 

285,776 

891,189 

54,000 

55,080 

5 

816,660 

849,326 

266,907 

272,245 

1,121,571 

55,000 

56,100 

6 

1,047,574 

1,089,477 

258,089 

263,251 

1,352,728 

57,000 

58,140 

7 

1,280,194 

1,331,402 

253,207 

258,271 

1,589,673 

61,000 

62,220 

8 

1,520,094 

1,580,898 

250,766 

255,781 

1,836,679 

64,000 

65,280 

9 

1,771,399 

1,842,555 

248,129 

253,092 

2,095,347 

69,000 

70,380 

10 

2,024,967 

2,105,966 

245,334 

250,241 

2,356,207 

74,000 

75,480 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

Surrender 
Allowances. 

Same  X  l.C 

2. 

(7) +  (9) 

Fund  Dec.  31. 
(5) -(10) 

P 

m 

umber  of 

ollcies  re- 

aining  in 

force. 

Share  of  each 
Policy. 

1 

$         0 

§          0 

$29,290 

$    58,002 

9,971 

$5.82 

2 

0 

0 

56,100 

323,568 

7,928 

40.81 

3 

6,371 

6,498 

60,558 

582,128 

7,598 

76.62 

4 

19,068 

19,449 

74,529 

816,660 

7,090 

115.18 

5 

17,546 

17,897 

73,997 

1,047,574 

6,752 

155.15 

6 

14,112 

14,394 

72,534 

1,280,194 

6,527 

196.14 

7 

7,215 

7,359 

69,579 

1,520,094 

6,401 

237.48 

8 

65,280 

1,771,399 

6,337 

279.53 

9 

70,380 

2,024,967 

6,268 

323.06 

10 

75,480 

2,280,727 

6,194 

368.22 
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The  foregoing  table  (Table  VI. )  produces  in  its  last  column  the 
h}'pothctical  value  per  policy  at  the  end  of  the  successive  calendar 
years  within  the  period.  In  order  to  avoid  confusing  this  quantity 
with  the  mathematical  reserve,  which  is  often  termed  the  "policy 
value,"  let  us  adopt  the  term  "standard  asset-share"  as  representing 
the  amount  attributable  to  each  policy  according  to  the  process  embodied 
in  Table  VI.  Let  us  further  distinguish  between  the  * '  standard  interim 
asset-share"  representing  the  amount  attributable  to  each  policy  on 
each  December  31  within  the  deferred  dividend  period,  and  the 
' '  standard  final  asset  share ' '  representing  the  amount  attributable  to 
each  policy  at  the  precise  end  of  its  period,  averaging  June  30  of  the 
calendar  year  in  which  the  period  ends.  Table  VI.  then  furnishes  a 
calculation  of  standard  interim  asset-shares,  while  Table  V.  furnishes 
a  calculation  of  a  standard  final  asset-share. 


TABLE  VII. 

Showing  the  Standard  Interim  Asset-shares  at  each  successive  December  31st,  of  a  20- 
Payment  Life  Policy  of  $1,000  of  the  10-year  Deferred  Dividend  Period. 


Age  at 

issue  of 

1 

■     2 

3 

4 

5 

6 

7 

8 

9 

10 

Policy. 

21 

$4.28 

$29.98 

$56.29 

$84.62 

$113.98 

$144.09 

$17446 

$205.35 

$237.33 

$269.70 

22 

4.34 

30.39 

57.06 

85.78 

115.54 

146.07 

176.86 

208.18 

240.59 

27.3.44 

23 

4.40 

30.82 

57.86 

86.98 

117.16 

148.11 

179.33 

211.08 

245.95 

277.29 

24 

4.4G 

31.25 

58.67 

88.20 

118.81 

1.50.20 

181.86 

21406 

247.39 

281.25 

25 

4.52 

31.69 

59.49 

89.44 

120.47 

152.30 

18440 

217.05 

250.85 

285.22 

26 

459 

32.16 

60.38 

90.77 . 

122.27 

154.58 

187.16 

220.30 

254.60 

289.52 

27 

4.66 

.32.64 

61.29 

92.13 

12410 

156.89 

189.96 

223.59 

258.41 

293.90 

28 

4.7:5 

33.15 

62.23 

93.  .55 

126.01 

159.31 

192.88 

227.04 

262.39 

298.47 

29 

4.80 

3.3.67 

63.22 

95.04 

128.02 

161.84 

195.95 

230.65 

266.57 

303.26 

30 

4.88 

34.23 

6427 

96.61 

130.14 

16452 

199.19 

23447 

270.98 

308.82 

31 

4.97 

3482 

65.37 

98.27 

132.37 

167.34 

202.61 

238.49 

275.63 

313.66 

32 

5.05 

35.44 

66.53 

100.02 

134.72 

170.32 

206.21 

242.73 

280.53 

319.28 

33 

5.15 

36.08 

67.75 

101.84 

137.18 

173.43 

209.98 

247.16 

285.65 

325.16 

34 

5.24 

36.75 

69.00 

103.73 

139.72 

176.64 

213.86 

2.51.74 

290.93 

331.23 

35 

5.34 

37.40 

70.23 

105.57 

142.21 

179.78 

217.67 

256.21 

296.11 

337.18 

36 

5.43 

38.06 

71.47 

107.44 

144.72 

182.95 

221..51 

260.73 

.301.34 

343.19 

37 

5.  .53 

38.73 

72.72 

109.32 

147.26 

186.17 

22.5.40 

265.32 

306.63 

»49.28 

38 

5.62 

39.41 

7400 

111.24 

149.84 

189.42 

229.35 

269.96 

312.00 

35.5.46 

39 

5.72 

40.10 

75.29 

113.18 

152.46 

192.73 

233.36 

27468 

317.45 

.361.75 

40 

5.82 

40.81 

76.62 

115.18 

155.15 

196.14 

237.48 

279.53 

323.06 

368.22 

41 

5.92 

41.51 

77.94 

117.16 

157.81 

199.51 

241.56 

28433 

328.61 

374.64 

42 

6.02 

42.22 

79.28 

119.18 

160.53 

202.94 

245.72 

289.23 

33427 

381.19 

43 

6.13 

42.94 

80.62 

121.20 

163,26 

206.39 

249.89 

29414 

3.39.94 

387.76 

44 

6.23 

43.66 

81.97 

123.23 

16.5.99 

209.85 

25407 

299.07 

345.63 

394.38 

45 

6.33 

4439 

83.34 

125.29 

168.76 

213.35 

258.32 

304.06 

351.41 

401.10 

46 

6.44 

45.13 

84.74 

127.39 

171.59 

216.93 

262.65 

309.16 

357.30 

407.98 

47 

6.55 

45.90 

86.18 

129.55 

17451 

220.61 

267.11 

31441 

363.37 

415.08 

48 

6.86 

46.70 

87.67 

131.80 

177.53 

224.44 

271.74 

319.86 

369.67 

422.49 

49 

6.78 

47..^3 

89.23 

13414 

180.69 

228.43 

276.57 

325.54 

376.24 

430.24 

50 

6.90 

4S.39 

90.86 

136.59 

183.98 

232.59 

281.61 

331.48 

383.10 

438.38 

51 

7.03 

49.30 

92.56 

139.14   ■ 

187.43 

236.95 

286.89 

337.69 

390.27 

446.94 

52 

7.17 

50.25 

9434 

141.83 

191.04 

241.51 

292.42 

344.20 

397.79 

455.97 

53 

7.31 

51.25 

96.22 

14464 

194.83 

246.31 

298.22 

351.03 

405.69 

465.51 

54 

7.46 

52.30 

98.19 

147.61 

198.83 

251.36 

30434 

358.23 

41401 

475.63 

55 

7.61 

53.36 

100.19 

150.62 

202.88 

256.48 

310.54 

365.53 

422.45 

485.99 
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In  carrying  on  the  model  insurance  company  which  we  have  taken 
as  ilhistration,  it  would  then  be  necessary  to  have  a  set  of  tables  of 
standard  interim  asset-shares,  and  a  set  of  tables  of  standard  final  asset- 
shares  :  each  set  covering  the  three  deferred  dividend  periods  separately, 
and  under  each  period  covering  all  the  plans  of  insurance,  and  all  the 
ages  at  issue,  and  the  former  set  covering  all  the  years  of  existence  of 
policies.  We  first  furnish  in  Table  VII.,  preceding,  a  specimen  of  the 
tables  of  standard  interim  asset-shares.  The  model  company  would 
require  nine  such  tables,  to  cover  the  three  plans  of  insurance  in  each 
of  the  three  periods. 

Next,  in  Table  VIII.  following,  we  furnish  the  schedule  of  standard 
final  asset-shares  for  the  10-year  deferred  period,  which  the  model 
company  would  require  in  the  year  1905, — its  first  section  of  10-year 
period  policies  being  about  to  mature  in  1906. 

Of  course,  as  a  preliminary  to  the  constructing  of  such  a  table  as 
Table  VIII.  it  would  be  necessary  to  construct  model  accounts  of 
assumed  valuation-groups,  such  as  that  illustrated  in  Table  V.  for  the 
three  plans  of  insurance  and  for  quinquennial  ages  of  issue.  The  data 
which  would  be  required  for  this  complete  set  of  model  accounts  of 
valuation-groups  have  already  been  exhibited  in  this  paper,  except 
upon  one  point,  which  is  the  proper  expense  charges  for  the  several 
plans  of  msurance.  It  cannot  be  assumed  that  because  the  average 
expense  rate  of  the  entire  model  company  is  80%  on  first  premium  and 
8%  upon  renewal  premiums,  therefore  these  same  percentages  hold  for 
the  premiums  upon  each  of  the  three  plans  of  insurance, — Ordinary 
Life,  20-Payment  Life  and  20-Year  Endowment.  The  principle  of 
equity  which  runs  through  the  entire  calculation  of  deferred  dividend, 
is  that  every  policy  is  to  receive  the  same  treatment  that  it  would  receive 
if  the  entire  company  were  composed  of  precisely  such  policies.  It  will 
be  admitted  by  all  that  if  two  companies,  one  entirely  composed  of 
Ordinary  Life  policies,  and  another  entirely  composed  of  20-Year 
Endo^vment  policies,  were  run  with  the  same  sense  of  what  is  proper 
in  the  way  of  expenditures,  the  Endowment  company  would  show  a 
lower  proportion  of  expenses  to  premiums  than  the  Ordinary  Life  com- 
pany. This  is  a  principle  which,  in  a  general  way,  is  recognized  by 
all  who  have  the  responsibility  for  determining  upon  the  scales  of  divi- 
dends to  be  paid  in  life  insurance, — recognized  in  effect  at  least,  if  not 
in  form.  To  reduce  this  principle  to  formula,  we  will  assume  that  in 
the  model  company  the  rates  of  expense  upon  Ordinary  Life  premiums 
are  90%  of  the  first  premiums  and  9%  of  the  renewal  premiums  ;  and 
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TAI5LE   VIII. 


Sliowiiij,'  the  Suindanl  Final  Asset-shares  of  10- Year  Deferred  Dividend  Policies 
of  $;l,000  each. 


Age  at 

20-Pavnient 

20- Veil  r 

Issr.e  of 

Ordinary  Life. 

Life. 

Endowment. 

Poliey. 

21 

§141.73      ; 

$272.91 

$512.46 

22 

14G.24 

276.66 

512.60 

23 

150. 75 

280.52 

512.74 

24 

155.26 

284.48 

512.89 

25 

159.8(3 

288.46 

513.04 

26 

164.33 

292.77 

513.27 

27 

168.90 

297.15 

•513.52 

28 

173.53 

301.73 

513.79 

29 

178.24 

306.53 

514.08 

30 

183.07 

311.60 

514.40 

31 

188.10 

316.95 

514.78 

32 

193.39 

322.58 

515.24 

33 

199.01 

328.47 

515.80 

34 

205.03 

334.55 

.516.40 

35 

211.46 

340.50 

517.10 

36 

218.31 

346.51 

517.82 

37 

225.52 

352.60 

518.43 

38 

233.04 

358.77 

518.78 

3U 

240.79 

365.04 

519.36 

40 

248.73     • 

371.49 

519.63 

41 

256.84 

377.87 

520.07 

42 

265.12 

384.38 

520.27 

43 

273.60 

390.90 

520.45 

44 

282.35 

397.45 

520.61 

4o 

291.43 

404.09 

520.77 

46 

300.86 

410.86 

520.97 

47 

310.67 

417.84 

521.20 

4;:j 

320.89 

425.09 

521.71 

49 

331.20 

432.(54 

522.52 

C<0 

341.95 

440.53 

523.04 

51 

353.23 

448.78 

525.36 

52 

365.04 

457.43 

527.18 

53 

377.50 

466.51 

529.  ()8 

54 

390.66 

476.08 

532.86 

55 

404,53 

485.78 

537.02 

ni 

that  upon  the  20-Payment  Life  and  Endowment  premiums  the  expenses 
charged  are  to  be  tlie  same  as  the  foregoing  (!J0%  and  9%)  upon  so 
nuich  of  the  premium  as  equals  the  corresponding  Ordinary  Life  pre- 
mium, and  half  the  above  rates, — being  45%  and  4-J-% — on  the  excess 
of  the  actual  premium  over  the  Ordinary  Life  premium.  It  hap})cns 
that  upon  the  20-Payment  Life  at  age  40,  this  rule  brings  out  the 
rates  of  expense  as  80%  and  8%  of  the  actual  premiums,  being  the 
rates  which  we  have  already  used  in  Table  V.,  and  which  we  have 
assumed  as  the  average  of  the  entire  company. 

The  schedules  of  asset-shares  should  be  revised  once  in  every  five 
years,  taking  into  account  any  changes  Avhich  may  have  occurred  in 
the  average  rate  of  mortality  actually  exj^erienced,  in  the  rate  of  discon- 
tinuance, in  the  rate  of  interest  earned,  and  in  the  rates  of  expense. 

The  annual  valuations  of  the  model  company  are  made,  we  will 
assume,  by  the  ' '  gi'oup  method ' '  ;  that  is  to  say,  the  insurance  in 
force  is  summed  according  to  valuation-groups,  and  the  mathematical 
reserve  per  thousand  dollars  of  insurance  is  applied  to  each  valuation- 
group,  and  the  reserves,  thus  ascertained  for  the  several  valuation - 
groups,  are  summed. 

Having  the  sums  of  insurance  at  any  December  31  by  valuation- 
groups,  it  is  a  simple  matter  to  ascertain  the  standard  interun  asset-share 
pertaining  to  each  group.  From  this  we  go  on  to  combuie  these 
amounts  by  sections,  and  thus  obtain  the  entire  standard  interim  asset- 
share  of  each  aggregate  of  policies  issued  in  a  given  year  and  for  a 
given  period, — that  is  to  say,  of  each  section.  In  the  valuation  of  the 
model  company  made  for  the  end  of  the  year  1905,  the  number  of 
these  amounts  representing  the  standard  interim  asset-shares  of  the 
several  sections  would  be  thirty. 

The  sum  of  these  thirty  amounts  should  be  nearly  the  same  as  the 
actual  amount  of  the  company's  assets  at  the  date  of  the  valuation.  It 
would,  of  course,  not  be  precisely  the  same,  but  if  the  data  used  in 
calculating  the  schedule  of  asset-shares  had  followed  closely  the  actual 
experience  of  the  company,  the  final  difference  should  not  be  great. 
After  a  bad  year  in  mortality,  the  assets  might  very  lilcely  fall  below 
the  sura  of  standard  asset-shares,  as  after  an  unusually  good  year  the 
actual  assets  might  be  in  excess  of  the  sum  of  the  standard  shares. 

The  practical  question  to  be  met  at  the  end  of  the  year  1905  in  our 
model  insurance  company,  would  be  the  question — what  dividend 
should  be  declared  upon  the  10-year  period  section  which  is  to  mature 
in  the  year  1906  ?     The  natural  answer  to  this  question  would  be,  that 
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the  (lividcinl,  jtor  thmisand  dollars  of  insurance  of  eacli  valuation- 
grou]),  is  till-  standard  final  asset-share  per  thousand  dollars  for  that 
valuation-group,  less  the  mathematical  reserve  calculated  on  such  basis 
as  the  Board  of  Directors  of  the  company  might  decide  to  be  necessary. 
A  modification  of  this  natural  rule  Tuight  be  made  if  it  appeared  that 
the  total  assets  of  the  company  at  the  time  were  less  or  more  to  any 
appreciable  extent  than  the  sum  of  the  standard  asset-shares  at  the 
time.  In  that  case,  the  schedule  of  final  asset-shares  for  the  10-year 
period,  for  the  actual  allotment,  might  be  reduced  or  increased  in  the 
proportion  which  the  amount  of  the  actual  assets  bore  to  the  aggregate 
of  the  standard  interim  asset-shares  of  the  entire  cora2)any. 

Another  method  may  be  suggested  for  fixing  upon  a  modification  of 
the  standard  final  values  of  the  section  about  maturing,  Avhich  would 
perhaps  have  a  better  effect  than  the  simple  method  above  indicated, 
because  it  AvouJd  tend  more  to  produce  a  certain  harmony  between  the 
results  of  successive  years'  issues  of  policies  of  the  same  deferred  divi- 
dend period.  This  method  consists  of  keeping  an  account  in  a  man- 
ner different  from  the  foregoing,  an  accovmt  with  the  section  as  units ; 
bringing  out  for  each  several  section  its  asset- share  in  bulk, — hypo- 
thetically  and  approximately  only.  The  crudest  form  of  such  an 
account  would  be  to  credit  each  section  with  its  own  premiums,  charge 
it  with  the  proportionate  expense  of  its  premiums,  initiative  and  con- 
tinuous, charge  it  also  with  its  o^ti  death-losses  and  with  its  onnti  sur- 
render values,  and  credit  it  with  interest  at  the  rate  actually  earned 
on  the  average  residue  from  year  to  year. 

This  process  would  consist  of  dividing  the  aggregate  amount  of  the 
company's  receipts  in  a  given  year  for  premiums  and  for  interest,  and 
the  aggregate  amount  of  its  disbursements  for  death-losses  and  for  sur- 
render values,  into  as  many  items  as  there  were  sections  in  existence. 
Of  course,  therefore,  the  sum  of  the  funds  attributed  to  the  several 
sections  at  the  end  of  a  given  year  would  be  exactly  equal  to  the  actual 
assets  of  the  company  at  the  same  time.  Such  an  accounting  in  this 
crude  form  would,  however,  be  erroneous,  because  the  principle  of  the 
averaging  of  mortality,  which  underlies  all  life  insurance,  would  be 
violated.  Such  a  process  would  also  be  useless  as  a  check,  since  the 
resulting  shares  of  the  assets  attributed  to  the  various  sections  would  be 
greatly  disproportionate,  owing  to  the  irregular  distribution  of  the 
actual  deaths  among  the  various  sections.  An  accounting  could  be 
made,  however,  accordmg  to  the  same  process  as  the  above,  vnth  only 
one  difference  of  treatment,  namely,  that  the  death  charges  are  dis- 
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tributed  among  the  sections  by  an  averaging  rule,  instead  of  being 
allotted  to  the  sections  in  which  they  have  occurred.  Everything  else 
in  the  process  might  remain  the  same,  and  it  is  therefore  true  that  such 
amended  process  would  ignore  the  principle  of  the  averaging  of  dis- 
continuances. This  crude  treatment  of  discontinuances  is,  however, 
an  error  less  serious  in  its  effects  than  the  similar  treatment  of  mortality, 
and  the  results  of  the  process  would  be  useful  in  spite  of  this  defect. 

We  will  call  this  latter  process  the  "approximative  accounting  by 
sections,"  and  illustrate  it  in  Table  IX.,  following.  The  only  point 
which  calls  for  special  explanation  is  the  treatment  of  the  death-charges. 
The  account  is  to  be  made  by  calendar  years,  and  the  death-claims 
occurring  in  the  company  in  a  given  calendar  year  are  to  be  listed 
under  the  heading  of  the  several  sections  in  which  they  have  occurred. 
Opposite  the  amount  of  each  death-claim  is  to  be  entered  the  standard 
asset-share  at  the  time  of  death.  The  sum  of  these  standard  asset- 
shares  is  to  be  found  for  each  section  and  then  the  aggregate  for  all  the 
sections.  Each  section  is  then  to  be  charged  with  its  own  amount  of 
standard  asset-shares  upon  the  policies  actually  ceasing  within  it  by 
death.  After  deducting  the  total  of  these  asset-shares  on  policies 
which  have  ceased  by  death  in  all  the  sections  from  the  total  of  the 
death-claims,  the  remainder  constitutes  what  might,  for  the  purposes 
of  this  account,  be  called  the  total  net  death-loss  of  the  year.  This 
amount  should  be  distributed  between  the  various  sections  in  the  pro- 
portion of  the  expected  net  death-loss  in  each  section. 

The  expected  net  death-loss  for  each  section  is  calculated  at  the  end 
of  the  calendar  year,  in  the  same  manner  as  the  mathematical  reserves 
and  the  standard  asset-shares  of  the  various  sections  are  calculated, — 
by  applying  a  schedule  of  ' '  expected  net  death-loss  rates ' '  to  the  sums 
of  insurance  in  force  in  the  several  valuation-groups. 

The  ' '  expected  net  death-loss  rate ' '  corresponds  to  what  is  termed 
in  actuarial  works,  the  "  cost  of  insurance."  The  latter  quantity,  the 
cost  of  insurance,  is  ascertained  by  subtracting  the  mathematical  reserve 
from  the  amount  insured,  and  multiplying  the  remainder  by  the  rate 
of  mortality,  according  to  the  mortality  table  used.  The  ' '  expected 
net  death-loss  rate ' '  is  acertained  by  substituting  in  the  foregoing  for- 
mula the  standard  asset-share  for  the  mathematical  reserve,  and  sub- 
stituting the  mortality  rate  according  to  the  Compound  Progressive 
Table,  for  the  ordinary  tabular  rate. 

Having  by  this  process  divided  the  total  asset-shares  of  the  policies 
ceasing  by  death  during  the  year  betsveen  the  several  sections,  and 
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having  also  flivided  the  remainder  of  the  total  of  the  deatli-claims  over 
the  asset-shares  among  the  several  sections,  it  is  evident  tliat  the  death 
charges  thus  made  against  the  several  sections  will  aggregate  the  same 
total  as  that  of  the  entire  death-claims  of  the  year. 

(The  general  reader  must  pardon  the  technical  language  used  in 
describing  this  particular  feature.  The  trained  mathematician  will 
easily  follow  and  see  its  fitness.  The  general  reader  will  at  least  see 
that  what  he  is  reading  of,  is  a  device  for  the  proportionate  distribution 
of  the  death-losses  among  the  several  sections,  and  to  make  tlie  manner 
in  which  this  is  accomplished  clear  to  him  would  require  a  much  longer 
discussion  than  would  be  suitable  on  an  incidental  point. ) 

In  examining  the  year's  account  exhibited  in  the  following  table,  it 
must  be  imagined  to  be  preceded  by  nine  similar  accounts, — the  ten 
accounts  covering  the  ten  several  calendar  years  from  1896  to  1905, 
inclusive,  and  Column  (1)  in  each  account,  which  shows  the  approx- 
imate sectional  asset-shares  at  the  beginning  of  the  year,  being  identical 
with  Column  (15)  of  the  preceding  account.  We  should  then  have, 
in  any  given  horizontal  line  running  across  the  entire  ten  tables,  a 
complete  history  of  the  particular  section  to  which  such  line  pertains,  — 
ending  with  its  approximate  asset-share  at  the  end  of  the  latest  cal- 
endar year. 

To  consider  more  closely  Table  IX.  itself, — the  sectional  account  of 
the  model  company  for  the  year  1905, — we  must  premise  the  assumed 
Income  and  Disbursement  Account  of  the  company  as  a  whole  for  that 
year  to  be  as  follows  : 

Assets  January  1,  1905 $10,757,700 

Income  from  Premiums  .         .         .         $4,438,685 

Income  from  Interest     ....  480,564 


Total  Income 4,919,249 


$15,676,949 
Disbursements  for  death-claims        .  .  $898,000 

Disbursements  for  surrenders  .  .  .  99,684 

Disbursements  for  expenses     .         .         .  928,388 


Total  Disbursements 1,926,072 


Leaving  the  Assets  December  31,  1905    .          .         .         $13,750,877 
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The  several  items  of  this  general  account  subdivide  themselves  for 
the  corresponding  cohunns  of  Table  IX.  in  the  following  manner  :  the 
Assets  at  the  beginning  of  the  year  subdivide  into  the  approximate 
sectional  asset-shares  of  Column  (1)  as  a  result  of  the  preceding  years' 
similar  accounts  ;  the  Premiums  received  and  the  Death-Losses  and 
Surrenders  paid  subdivide  according  to  the  actual  section  in  which  they 
occurred  ;  and  the  Expenses  subdivide  into  charges  against  the  several 
sections  in  the  proportion  of  the  premiums  received  in  each  section, 
charging,  however,  ten  times  as  high  a  rate  against  the  new  sections, — 
those  originating  in  the  year  1905, — as  against  those  of  preceding 
years.  The  asset-shares  upon  the  policies  ceasing  by  death  ha%nng 
been  listed  and  footed  by  sections,  are,  in  Column  (7),  charged 
against    their   actual    sections.      It   appears   that,    the   Death-claims 

being 8898,000 

the  asset-shares  on  the  same  aggregate  .         .         .  105,438 


Leaving  the  net  death-loss  for  the  purposes  of  this  account  $732,562 
which  is  still  to  be  allotted  to  the  several  sections.  This  allotment  is 
to  be  made  in  proportion  to  the  net  expected  costs  of  mortality  of  the 
several  sections.  The  latter  quantities  have  been  calculated  by  the 
methods  of  the  annual  valuation,  and  show  a  total  for  the  company,  as 
per  Column  (8),  of  $775,906.  Of  this  amount  the  actual  net  death- 
loss  of  $732,562  is  94.4138%;  and  hence  the  charge  against  each 
section  for  net  death-loss  is  equal  to  94.4138%  of  its  expected  net  cost 
of  mortality,  and  is  given  in  Column  (9).  Manifestly  the  sum  of  the 
column  is  again  the  amomit  of  the  net  death-loss,  $732,562  ;  and  the 
original  total  of  death-claims,  $898,000,  now  appears  redistributed,  as 
per  Column  (10). 

The  use  of  Table  IX.  in  deciding  upon  the  dividend  to  be  paid  in 
1906  by  the  model  company  to  the  10- Year  Deferred  Dividend  Policies 
issued  in  the  year  1896,  Avould  be  as  follows  : 

The  sectional  approximative  asset-shares  showni  in  Table  LX.  are  to 
be  compared  one  by  one  with  the  standard  asset-shares  already  ascer- 
tained by  the  more  equitable  method  of  accounting  first  described  in 
this  paper, — that  is  to  say,  by  the  use  of  Table  VII.  "We  shall  then 
have  in  the  model  company  as  on  the  31st  of  December,  1905,  thirty 
distinct  percentages,  each  one  representing  the  ratio  of  the  sectional 
approximative  asset-share  to  the  standard  asset-share.  For  example, 
for  the  10-year  period  sections  issued  in  the  years  1896  to  1905, 
inclusive,  we  shall  have  ten  successive  percentages.     If  we  find  that 
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there  is  any  general  sequence  in  these  percentages,  we  shall  be  able  to 
write  down  a  series  of  graduated  percentages  which  will  correspond  to 
such  general  sequence,  and  the  first  one  of  these  graduated  percent- 
ages,— that  for  the  section  issued  in  the  year  1896,  will  be  the  ratio 
for  modifpng  the  standard  final  asset-shares  in  declaring  the  dividends 
for  the  individual  policies  in  the  10 -year  period  section  to  mature  in 

1906. 

III. 

In  all  the  foregoing  we  have  treated  only  such  accounting  with 
deferred  dividend  as  has  a  substantial  importance,  imderstauding  that 
nothing  is  substantial  except  what  goes  to  determine  the  amount  of 
money  to  be  paid  to  the  insured.  There  is,  hoAvever,  another  phase 
of  accounting  which,  although  it  has  no  intrinsic  value,  doubtless  has 
an  incidental  value.  I  refer  to  the  attempt  to  assign  to  the  sections  of 
deferred  dividend,  shares  in  the  surplus  or  dividend  reserve  from  year 
to  year  within  the  deferred  dividend  period. 

This  can  be  best  discussed  by  taking  up  at  once  the  figures  for  1905, 
of  the  model  company.  Let  us,  therefore,  consider  the  conditions  at 
the  beginning  of  the  year  1905.  We  have  assumed  that  the  total 
assets  of  the  company  on  December  31,  1904  (after 

paying  all  debts)  are       .....          $10,757,700 
Let  us  assume  that  the  legal  reserve  has  been  calcu- 
lated and  that  its  total  amount  is     .         .         .  9,420,500 


This  would  leave  the  surplus  over  legal  requirements  $1,337,200 

While  in  the  technical  sense  of  the  law,  this  latter  amount  is  suq^lus, 
the  term  is  a  very  misleading  one.  The  amoimt  is  not  surplus  in  the 
popular  or  ordinary  sense  of  the  terra.  It  is  not,  as  the  average  man 
supposes,  money  unnecessaril}'  held  ;  it  is  money  which  must  be  held 
in  order  to  treat  each  successive  section  of  policy-holders  fairly  and 
equitably  as  their  dividend  periods  mature.  It  should,  therefore,  not 
be  termed  surplus,  but,  rather,  dividend  reserve. 

Now,  let  us  assume  that  the  model  company  voluntarily,  or  on 
account  of  some  new  legal  requirement,  desires  for  the  first  time  to 
divide  this  dividend  reserve  into  amounts  attributable  to  each  of  the 
several  sections  of  deferred  dividend  policies  which  are  in  the  course  of 
their  respective  periods.     On  what  basis  can  this  allotment  be  made  ? 

In  Table  X.  following  we  show,  first,  a  list  of  the  thirty  sections ; 
then,  in  Column  (1)  the  amount  of  the  approximate  asset-share  of 
each  section  on  December  31,  1904  (transferred  from  Table  IX.);  in 
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TAliLE   X. 

Exhllnlinij  tlie  Dividend-Reserve  Deccnil)er  31,  11)01  ;  and  its  allotment  in  nominal  shares 
to  tlie  several  sections. 


(1) 

(2) 

(3) 

(4) 

(5) 

Year 

Period. 

of 

Approx.  Asspt- 

Excess  of  Asset- 

Excess  of  R 

J.     Nfiininal  share  in 

Issue. 

Years. 

sliarcs,  Dec.  31, 

Tx!Ral  Resorvos, 

shares  over 

serves  over 

l>iv(l.  Unserve, 

1904. 

Uc'f.  :51,  1001. 

He.scrves. 

Asset-share 

,        heiiiKaint.in  Col. 
(:j)X. 747937.5. 

1896 

10 

?301,141 

§217,792 

§8.3,349 

§62,340 

15 

4'.)0,S24 

375,613 

121,211 

90,658 

20 

880,005 

686,056 

193,949 

145,062 

1897 

10 

292,715 

214,428 

78,287 

58, .554 

15 

535,848 

410,580 

125,268 

9.3,693 

20 

894,787 

707,286 

187,501  ■ 

140,239 

1898 

10 

279,296 

207,856 

71,440 

53,433 

15 

517,754 

403,330 

114,424 

, 

85,582 

20 

849,750 

683,244 

166,506 

124,-536 

1899 

10 

262,963 

200,429 

62,534 

46,772 

15 

482,924 

385,722 

97,202 

72,700 

20 

805,756 

664,815 

140,941 

10.5,415 

1900 

10 

247,098 

196,570 

51,428 

38,465 

15 

444,844 

370,240 

74,604 

55,799 

20 

.    685,221 

589,945 

95,276 

71,260 

1901 

10 

218,123 

184,101 

34,022 

25.446 

15 

387,614 

344,607 

43,007 

32,167 

20 

599,981 

553,080 

46,901 

35,079 

1902 

10 

180,981 

170,319 

10,660 

15 

302,454 

.301,670 

784 

20 

463,817 

481,840 

§   1S,*02C 

5 

1903 

10 

95,172 

107,164 

11,99^ 

I 

15 

165,984 

205,401 

39,41' 

I 

20 

270,298 

356,547 

86,24f 

) 

1904 

10 

17,640 

50,156 

32,51( 

1 

15 

29,970 

114,520 

84,55( 

) 

20 

47,840 

237,189 

189, 34i 

) 

Totals. 

?10,757,700 

$9,420,500 

§1,799,296 

§462, 09{ 

5        §1,337,200 

IfPt  "Sn 

rplus  " 
d.  Re- 

OrDiv 

serv 

e. 

$1,337,200 

§1,337,20( 

) 

Column  (2)  the  legal  reserve  \vliich  has  been  calculated  on  the  policies 
for  each  .section  separately.  Here  I  might  remark  that  while  the 
figures  given  in  these  tables  are  imaginary,  the  ratios  between  the 
several  amounts  pertaining  to  each  section  are  not  imaginary,  but 
closely  reflect  a  certain  set  of  facts.  An  inspection  of  Columns  (1) 
and  (2)  shows  that  the  asset-shares  exceed  the  legal  reserves  for  every 
section  of  years  of  issue  1896  to  1901,  inclusive,  also  for  the  10-year 
and  15-year  .sections  of  the  year  1902  ;  but  that  the  reverse  is  the 
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case, — the  legal  reserves  exceed  the  sectional  asset-shares, — in  the 
20-year  section  of  1902,  and  in  all  the  sections  of  1903  and  1904. 
That  is  to  say,  the  more  recent  issues,  especially  of  periods  which  con- 
tain least  Endowment  insurance,  have  not  accumulated  amounts  of 
assets  so  large  as  the  legal  reserve. 

In  Column  (3)  we  show  the  excess  of  the  asset-shares  over  the 
resers'es  for  those  sections  in  which  there  is  such  excess.  In  Column 
(4),  on  the  other  hand,  the  excess  of  the  reserves  over  the  asset-shares 
for  the  younger  sections  in  which  the  balance  is  that  way.  The  sum 
of  Column  (3)  is  §1,799,296,  and  this  represents  the  surplus,  over 
and  above  the  legal  reserve,  which  the  older  sections  have  accumu- 
lated. The  sum  of  Column  (4),  being  $462,096,  represents  the  defi- 
ciency, so  to  speak,  upon  the  younger  sections  ;  that  is  to  say,  the 
amount  by  which  they  come  short  of  meeting  the  legal  requirement. 

The  amounts  of  Column  (3)  are  evidently  the  "true"  amounts, 
approximately,  that  is,  of  the  shares  of  the  several  sections  in  the 
actual  accumulations  for  future  dividends,  and  the  successive  corres- 
ponding amounts,  year  by  year,  on  a  given  section  move  step  by  step 
towards  the  final  settlement.  But  these  amounts  of  Column  (3)  can- 
not be  stated  by  the  company  as  representing  the  shares  of  the  sec- 
tions in  the  dividend  reserve,  for  the  reason  that  their  total  largely 
exceeds  the  total  amount  available  for  such  statement,  which  is  only 
81,337,200. 

The  company  being  first  called  upon  at  the  end  of  the  year  1904  to 
make  the  allotment  suggested,  after  carefid  study  of  the  figures,  would 
recognize  that  the  allotment  must  necessaril}-  be  merely  a  nominal  one. 
It  would,  we  wdl  assume,  decide  to  make  no  allotments  to  any  of 
the  sections  of  1902,  and  to  allot  the  total  amount  available,  81,337,- 
200,  among  the  sections  of  the  preceding  years,  in  the  proportion  of 
the  amounts  appeax*ing  in  Column  (3)  opposite  these  sections.  Column 
(5)  exhibits  the  allotment  on  this  basis.  Particular  note  should  be 
taken  of  the  amount  which  would  then  be  stated  as  the  share  in  the 
dividend  reserve,  on  December  31,  1904,  of  the  10-year  period  section 
issued  in  1896,  which  is  662,340,  as  against  the  corresponding  "true" 
amomit  of  §83,349.  It  is  manifest  that  the  862,340  has  no  bearing 
upon  the  future  actual  result  to  the  policy-holders,  while  the  §83,349 
has  a  very  close  bearing  upon  such  future  result.  It  is  manifest,  also, 
that  the  necessity  for  stating  a  lower  amount  than  the  "true"  amount 
arises  from  the  fact  that  the  company  is  active  and  is  doing  new  busi- 
ness.    Furthermore,  it  is  evident  that  the  more  active  a  company  is, 
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and  tlio  larger  its  now  ])usineRs,  the  greater  would  be  the  difference 
between  the  "true"  amount  and  the  nominal  amount, — and  this  with- 
out any  cflcct  either  way  upon  what  the  policy-holder  is  actually  to 
receive.  This  situation  is  a  paradox,  and  suggests  at  once  some  funda- 
mental error,  some  vital  divergence  of  the  accounting  from  the  fact. 
There  is  such  a  fundamental  error  ;  there  is  such  a  vital  divergence. 
It  lies  in  the  mathematical  principle  of  the  level  net  premium  reser^'e. 
This  principle  is  seriously  defective,  and  the  defect  has  worked  serious 
evil  results. 

An  element  called  "loading"  is  put  into  the  premium  charged  for 
life  insurance,  mainly  to  provide  for  expenses.  Now,  the  very  con- 
stitution of  human  nature  is  such  that  these  expenses  are,  of  necessity, 
and  must  always  be,  of  two  distinct  categories  :  first,  those  made 
necessary  by  the  tremendous  effort  of  inducing  the  average  unwilling 
individual  to  insure  his  life  :  and,  second,  those  expenses  necessary  for 
keeping  the  iustitution  running.  It  lies,  therefore,  in  the  very  nature 
of  things  that  there  must  be  a  heavy  expense  at  the  outset  of  the 
contracts,  and  much  lighter  expenses  afterwards.  A  true  formula  for 
loading  would  certainly  take  into  account  this  dual  expense  necessity, 
and  would  consider  the  first  premium  as  containing  a  much  higher  load- 
ing or  provision  for  expenses  than  the  subsequent  premiums.  The 
erroneous  assumption  that  expenses  are  evenly  continuous  has  put  the 
State  into  a  singular  position  intellectually  and  morally.  The  State 
creates  a  corporation  known  as  a  life  insurance  company.  For  what 
purpose  ?  To  insure  lives,  of  course.  But,  now,  human  nature  is 
such  that  the  only  way  for  the  corporation  to  insure  lives  is  to  pay  men 
for  inducing  the  insurable  to  become  insured.  When  the  necessary 
payments  are  made  for  this  purpose  out  of  the  first  year's  income  of 
the  corporation,  there  is  not,  and  cannot  be  enough  money  left  to  equal 
the  reserve  which  the  State  requires  the  company  to  hold.  The  State, 
therefore,  declares  its  own  creation  bankrupt  for  the  very  act  for  which 
the  State  brought  it  into  being  !  Let  us  hope  that  the  present  time, 
while  the  people  and  the  legislative  power  are  turning  their  special 
attention  to  life  insurance,  will  be  availed  of  for  doing  away  with  this 
reproach. 

Recurring  now  to  our  model  company,  we  will  assume  that  the 
nominal  shares  of  the  several  sections  in  the  dividend  reserve  have 
been  publicly  stated  as  given  in  Column  (5)  of  Table  X.  We  will 
now  go  on  to  the  end  of  the  year  1905,  and  consider  the  state  of  things 
then.     There  is  one  section  which  is  to  mature  in  1906,  and  we  Avill 
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suppose  that  the  company  at  the  eud  of  the  year  1905  fixes  upon  the 
precise  dividend  to  be  paid  to  each  policy  of  that  section  which  shall 
reach  the  maturity  of  its  period,  according  to  the  process  already 
described.  We  will  further  suppose  that  a  sufficient  amount  to  meet 
these  payments  is  set  aside,  and  assume  that  such  amount  is  S95,000. 
— the  excess  of  the  approximative  share  of  this  section  on  December 
31,  1905,  over  the  legal  reserve,  being  $96,121,  as  will  appear  in 
Table  XI.,  Column  (8). 

On  December  31,  1905,  we  will  assume  that  the  assets  of  the  com- 
pany, after  paying  its  current  debts,  amount  (as  appears  in  Table  IX. ) 

to $13,750,877 

and  that  the  legal  reserve  amounts  to         .  11,778,637 

leaving  the  surplus  over  legal  requirements,         $  1,972,240 

Out  of  this  last  amount  there  is  set  aside  what  is  calculated  to  be  a 
sufficient  sum  to  pay  the  dividends  declared  to  the  10-year  period 
policies  of  1896,  which  are  to  mature  the  next  year, — being  $95,000. 
The  balance  being  $1,877,240,  constitutes  the  remainder  of  the 
dividend  reserve,  over  the  $95,000,  and  is  to  be  allotted  in  nominal 
shares  to  the  other  sections,  excluding  those  of  the  last  three  years' 
issues. 

In  considering  the  rule  by  which  this  allotment  shall  be  made,  Ave 
must  remember  that  each  of  these  sections,  except  those  of  the  year 
1902,  has  already  had  a  certain  amount  publicly  stated  as  allotted  to 
it,  and  hence  that  no  rule  can  be  used  which  could  possibly  bring  out 
a  lower  amount  as  now  pertaining  to  any  section.  The  only  safe  rule, 
therefore,  would  be  one  which  deals  with  the  year's  increase  in  the 
entire  allottable  surplus,  and  the  most  natural  rule  which  suggests  itself 
is,  after  crediting  the  previous  allotments  with  one  year's  iuterest,  to 
divide  the  remainder  of  the  year's  entire  increase  between  the  various 
sections,  in  the  proportion  of  the  premium  received  from  each  section 
for  the  year. 

In  Table  XI.,  following,  the  process  is  illustrated.  This  table  begins 
with  a  list  of  the  sections  in  existence  December  31,  1905.  In  Col- 
umn (1)  the  table  gives  the  approximate  asset-shares  of  the  sections 
at  that  date.  In  Column  (2)  it  gives  the  legal  reserve  pertaining  to 
the  several  sections  ;  in  Column  (3)  it  gives  the  excess  of  the  asset- 
shares  over  the  reserves,  for  those  sections  where  such  excess  exists  ; 
and  in  Column  (4)  the  excess  of  the  reserves  over  the  asset-shares  for 
the  younger  sections.     Column  (5)  gives  the  amounts  which  had  been 
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stated  ou  December  31,  1004,  as  shares  of  dividend  reserve,  omitting, 
however,  the  amount  which  had  been  stated  for  the  10-year  section  of 
1896.  The  total  of  these  amoimts  is  $1,274,860.  The  amounts 
appearing  in  Cohnnn  (6)  are  obtained  by  multijilying  the  correspond- 
ing amounts  m  Column  (5)  by  1.04.  They  therefore  represent  in  each 
case  the  share  of  the  section  in  the  dividend  reserve  as  it  had  been 
stated  at  the  beginning  of  the  year,  with  a  year's  interest  added.  The 
sum  of  these  amounts  appearing  in  Column  (6)  is  $1,325,854. 

The  total  amount  available  of  the  dividend  reserve,  Dec.  31,  1905, 
omitting  the  amount  set  aside  for  the  group  about  to  mature,  is  as 
already  stated,  §1,877,240,  and  subtracting  from  this  amount  the 
total  of  Column  (6),  $1,325,854,  leaves  the  balance,  $551,386,  to  be 
allotted  among  the  several  sections  in  the  proportion  of  the  premiums 
received  during  1905. 

Column  (7)  shows  the  premiums  received  in  the  year  1905,  omitting 
the  10-year  period  of  1896,  and  omitting  the  three  most  recent  years 
of  issue,  which  are  not  to  share.  The  total  of  such  amomits  is 
$2,450,570. 

Column  (8)  shows  the  year's  nominal  allotment  upon  the  basis  of 
the  premiums,  and  gives  a  total,  of  course,  of  $551,386. 

Column  (9)  shows  finally  the  total  nominal  share  December  31, 
1905,  in  the  dividend  reserve  for  each  section,  including  the  $95,000 
provisionally  allotted  to  the  maturing  group,  and  brings  out  the 
required  total  of  $1,972,240. 

The  most  striking  single  feature  in  this  showing  is  the  contrast  between 
the  published  statements,  December  31,  1904,  and  December  31,  1905, 
of  the  share  of  the  dividend  reserve  pertaining  to  the  10-year  period 
group  of  1896.  AYhereas  at  the  end  of  1904  the  public  were  told 
that  this  share  was  $62,340,  they  are  now  told — one  year  later — that 
the  share  of  the  same  group  is  $95,000  ;  that  is  to  say,  the  appearance 
of  things  is  that  in  one  year  out  of  the  ten  this  group  has  earned  50% 
as  much  as  it  had  earned  in  all  the  preceding  nine  years.  The  natural 
impression  produced  by  such  a  showing  is,  that  the  Company  is  over- 
paying this  set  of  policy-holders  at  the  expense  of  those  whose  dividends 
are  to  come  later.  And  in  this  false  position  is  a  company  placed, 
as  the  normal  result  of  a  healthy  activity,  since  the  amount  of  new 
business  which  we  have  assumed  in  the  model  company  for  the  year 
1905  is  not  at  all  excessive,  but  only  such  as  marks  a  natural  expansion. 

This  enormous  leap  in  the  share  attributed  to  a  single  section  may  be 
reduced  by  a  system  of  annual  allotment,  based  not  directly  on   the 


|inniiuiiis  ncrivcd,  bill  on  a  pro^a-ossive  multiple  of  the  premium. 
For  example,  it  might  he  the  rule  that  the  allotment  to  the  three 
youngest  seetious  was  bai>e(l  on  the  premium  ;  that  to  the  three  sections 
one  year  older,  upon  1^  times  the  premium  ;  that  to  the  three  sections 
still  one  year  older,  upon  1-2/6  times  the  premium,  and  so  on.  Such 
a  rule  would,  of  course,  reduce  the  gap  at  the  close  of  the  period  ; 
but,  on  the  other  hand,  it  would  very  markedly  depress  the  nominal 
credit  to  the  younger  sections,  which  is  not  desirable.  The  only  way 
out  of  the  difficulty  is,  of  course,  to  revise  our  fornuda  and  our  valua- 
tion law  so  as  to  make  them  both  conform  to  the  truth. 

IV. 

The  actual  life  insurance  company  of  the  work-a-day  world  differs 
from  the  model  life  insurance  company  we  have  been  imagining  in  only 
one  respect  which  affects  its  accounthig  with  deferred  dividend,  namely, 
in  the  respect  that  every  life  insurance  company  which  has  deferred 
dividend  business  upon  its  books  has  also  insurance  of  other  dividend 
plans,  as  well  as  non-particii3ating  insurance.  The  whole  scheme 
above  set  forth  may,  however,  be  applied  by  any  life  insurance  com- 
pany with  a  single  prerequisite,  that  the  portion  of  the  assets  of  the 
company  belonging  to  the  deferred  dividend  business  as  a  whole  must 
be  an  ascertained  amount. 

To  ascertain  the  share  of  the  company's  assets  belonging  to  a  given 
class  of  its  insurances  is  a  problem  with  which  continental  actuaries 
are  more  familiar  than  those  of  America.  The  former  use  a  process 
of  subdividing  the  income  and  disbursements  of  each  year  between  the 
various  classes  of  the  business,  and  so  keep  a  running  account  from 
year  to  year,  showing  at  all  times  how  much  of  the  assets  belongs  to 
each  class.  It  is  a  matter  of  no  great  difficulty  to  decide  upon  the 
principles  upon  which  such  accounts  should  be  based,  and  to  carry 
them  on  from  year  to  year.  Of  course  the  profits  or  losses  arising 
from  the  non-participating  insurances  should  be  allotted  to  the  various 
participating  classes  by  some  equitable  rule. 

The  practice  w  hich  is  in  vogue  on  the  continent  of  Europe  of  agree- 
ing upon  a  simple  rule  for  the  division  of  future  surplus,  and  incorpor- 
ating such  rule  in  the  policy,  has  certainly  great  advantages.  It 
furnishes  what  the  German  law  calls  a  Mms-dah  (literally,  a  measuring 
rod)  a  test  by  which  government  authorities,  as  well  as  insured,  may 
readily  satisfy  themselves  that  the  correct  amounts  have  been  appor- 
tioned.    But  any  such  simple  rule  must  involve  a  large  arbitrary 
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element.  It  must  in  effect  imply  a  fixed  assumption  as  to  the  propor- 
tions of  the  future  surplus  which  are  to  accrue  from  the  various  diverse 
sources — interest,  mortality,  loading,  and  surrender.  Of  the  system 
described  in  this  paper  it  can  at  least  be  said  that  it  deals  only  with 
ascertained  facts,  and  in  handling  those  facts  is  not  bound  by  any 
commitments  in  advance,  except  the  obligation  to  do  justice  between 
the  policy-holders. 

The  principle  of  the  level  net  premium  reserve  holds  in  Europe  as 
here,  in  law  and  in  custom  ;  and,  under  the  annual  dividend  system, 
there  as  here,  the  pernicious  effect  is  that  a  large  new  business  auto- 
matically reduces  the  returns  to  the  old  policy-holders.  This  is  an 
injustice,  as  well  as  a  deterrent  to  the  active  performance  by  a  vigorous 
company  of  its  function  of  insuring  lives.  Only  by  a  method  of 
accounting  which  sharply  distinguishes  the  two  categories  of  expenses, 
and  strictly  charges  the  acquisition  expenses  of  every  year  against  the 
year' s  intake  of  new  policy-holders,  can  the  interests  of  the  old  policy- 
holders be  kejjt  unaffected  by  the  greater  or  less  number  of  the  new. 
Only  by  such  a  method,  therefore,  can  justice  be  done,  and,  at  the 
same  time,  expansion  not  be  hampered. 
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Note  on  Intervaluation. 


S.    E.    STILWELL. 


The  contents  of  this  note  were  called  forth  by  the  paper,  and  dis- 
cussions on  the  same,  as  given  in  No.  31  and  No.  32  of  Vol.  viii  of 
Transaction.  It  occurred  to  the  writer  that  a  few  further  thoughts 
might  add  something  of  interest  from  the  standpoint  of  a  State  Insur- 
ance Department.  A  Department  Actuary  is  sometimes  called  upon 
for  an  intermediate  valuation  of  a  home  company,  i.  e. ,  a  valuation 
between  the  annual  valuations  for  December  31st,  and  for  an  inter- 
mediate date.  A  company  in  the  course  of  liquidation  may  be  rein- 
suring all  its  risks  and  the  reserve  liability  of  all  its  policies  on  the  day 
of  transfer  is  a  matter  of  great  importance  ;  and  it  will,  not  do  merely 
to  approximate  the  valuation  of  the  transferred  policies  :  in  fact,  the 
business  of  the  company  may  be  falling  off  during  the  current  year, 
and  an  accurate  valuation  becomes  absolutely  necessary. 

In  the  first  place  we  will  assume  a  company  doing  only  an  Ordinary 
(not  Industrial)  business  and  that  the  valuation  is  made  senatim. 

It  will  then  be  assumed  that  a  valuation  of  all  the  business  has  been 
made  as  of  December  31st  for  at  least  one  year  preceding  the  current 
year  ;  and  that  the  valuation  of  all  the  business  has  been  made  as  of 
December  31st  for  the  current  year  when  a  call  is  made  for  an  inter- 
mediate valuation.  If  the  valuation  for  the  current  year  as  of  Decem- 
ber 31st  of  all  tlie  Ordinary  business  including  new  business  down  to 
date  of  call  has  not  been  made,  it  would  be  a  saving  of  time  to  make 
it  at  once,  after  making  cancellations,  restorations,  changes,  etc.,  so  as 
to  bring  the  status  of  all  the  policies  down  to  the  date  of  call.  These 
two  yearly  valuations  are  entered  in  parallel  columns.  It  is  then  a 
comparatively  easy  matter  to  run  off  on  the  adding  machine  the  values 
desired,  taking  some  from  current  year  values  and  some  from  values  of 
year  preceding,  as  indicated  in  the  follo^nng  table,  which  assumes  that 
a  valuation  is  required  on  the  1st  of  May,  1905. 
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Dftf^ 

Value 

Value 

Year.            X^ 

Age. 
35 

Kind. 

20-L. 

Amouut. 
5,000 

12/31,  19 

204 

M.        12/31,  1905 

1903.         Jan. 

301 

Feb. 

(( 

(1 

(< 

204 

301 

Max. 

(( 

(( 

(( 

204 

301 

Apr. 

(1 

(( 

(( 

204 

301 

May 

<( 

<< 

<( 

204 

301 

June 

(( 

<i 

(( 

204 

301 

July 

11 

(< 

(( 

204 

301 

Aug. 

u 

(< 

(( 

204 

301 

■S&bL 

11 

(( 

<< 

on  4 

-301- 

Oct. 

(( 

(( 

l( 

204 

301 

Nov. 

(< 

(< 

<( 

204 

301 

Dec. 

<( 
1  < 

(( 
(( 

204 

301 

1904.         Jan. 

204 

Feb. 

(( 

C( 

(( 

204 

Mar. 

<< 

(( 

(( 

204 

Apr. 

(( 

(( 

<( 

204 

May 

(( 

(( 

<( 

204 

June 

t( 

(< 

It 

204 

July 

(( 

(< 

(C 

11 

204 

Feb.  A«g, 

204 

Sept. 

(( 

(( 

<< 

204 

Oct. 

<< 

<( 

(( 

204 

Nov. 

u 

(( 

<( 

204 

Dec. 

<( 
(( 

204 

1905.          Jan. 

111 

Feb. 

(( 

<( 

(( 

111 

Mar. 

(( 

(( 

(( 

111 

Apr. 

(( 

(( 

(( 

111 

If  a  valuation  were  called  for  on  May  1st,  1905,  for  that  date  we 
would  assume  all  new  issues  entered  and  cancellations  out  and  values 
for  December  31st,  1905,  entered,  as  well  as  those  for  December  31, 
1904. 

To  point  out  the  values  to  be  added  we  might  begin  at  the  end  and 
go  backward,  following  the  line  taking  out  the  values  immediately  at 
the  left,  passing  from  1905  column  to  1904  column  and  the  reverse  as 
may  be  necessary.  If  a  policy  issued  in  August,  1904,  had  been 
changed  to  February,  1904,  the  line  would  shift  to  take  for  that  policy 
the  second  year  value  as  indicated,  and  no  value  of  1904  would  be 
taken  that  had  been  cancelled  in  1905,  as  indicated  in  September, 
1903  ;  for  only  those  in  force  at  date  of  valuation,  of  course,  are 
wanted.  In  going  backward  it  will  appear  that  some  adjustment  of 
values  would  be  needed  for  policies  issued  during  the  first  year  of 
business  of  the  company.  In  one  case  the  writer  was  called  upon  to 
make  a  valuation  of  May  1st  and  again  in  August  for  same  company 
for  special  reasons.     Having  the  values  already  entered  for  December 
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31st  of  the  current  year,  no  values  were  entered  at  either  date  except 
for  new  issues  and  adjustments.  The  whole  thing  consisted  merely  in 
I)roi>erly  dividing  the  years  and  taking  the  proper  values  already 
entered  and  summing  the  same.  It  will  be  noted  that  the  values  to 
the  right  of  the  line  in  the  above  example  need  not  iiave  been  entered 
until  later  in  the  year. 

The  preceding  assumes  the  months  of  issue  given  for  all  policies  so 
as  to  make  a  proper  division  of  years. 

In  the  second  place  we  will  assume  a  company  doing  an  Ordinary 
business,  and  that  the  valuation  is  made  by  groups,  i.  e.,  a  group  for 
each  age  at  issue  in  each  year  of  issue  on  each  kind  of  policy.  In  this 
case  the  months  of  issue  are  not  given  and  another  method  must  be 
resorted  to.  The  policies  are  grouped  by  yearn  of  issue  under  each 
kind;  but  we  can  assume  a  uniform  issue  for  each  month,  and  value 
the  amount  in  force  at  each  age  twice — one  value  being  for  one  year 
greater  duration  than  the  other— and  then  taking  fractional  parts  of 
each.  If  June  1st,  1905,  Avere  the  date  for  valuation  then  we  would 
take  7ij  of  the  shorter  duration  values  and  ^/j^  of  the  greater  duration 
values  for  each  year  of  issue,  except  the  1905  issues  and  those  of  first 
year  of  company.  For  instance,  '/n  of  ^^^t  year  mean  values  of  1904 
issues  would  be  added  to  first  year  values  of  first  five  months  of  1905 
business  to  make  a  complete  year,  and  */j,  of  second  year  values  of 
1904  business  would  be  added  to  7i2  of  second  year  values  of  1903 
business  to  make  another  complete  year,  and  so  on  backward  to  first 
year  of  company  when  adjustment  is  again  necessary  for  correct  values. 
The  summation  of  the  complete  year  values  with  adjustment  of  first 
year  of  comj)any  would  give  correct  valuation  on  assumption  of  uniform 
issues  per  mouths  in  each  year. 

More  concisely  we  may  write  for  the  entire  valuation 

^=  ^"  +l|(>^m5-(n-l)  +1+  etc.  +  Si,,  +  S\^)  +  N\^ 

+  ~~X2         \       1^05— (n  — l)~r  ^^'  "I     ^  1902  "1     ^  iy03  ~i~  ^  1904  ) 

in  which  .4"  stands  for  adjustment  of  value  in  first  year  of  business  of 
company,  (71th  year  looking  backward),  m  the  number  of  months 
elapsed  from  January  1st  to  date  of  valuation,  ^^,903  the  sum  of  all  the 
third  year  values  of  the  issues  of  1903  in  force,  etc.,  and  N^^^,_^  repre- 
sents the  sum  of  the  first  year  values  of  the  new  issues  of  1905  during 
the  m  months  of  the  year  down  to  valuation. 
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As  the  above  formula  is  independent  of  the  kind  of  mean  values 
used — whether  mean  Ordinary  or  mean  Industrial — it  can  be  very 
advantageously  applied  to  Industrial  business,  which  is  always  grouped 
after  the  manner  above  indicated.  The  values  are  worked  out  rapidly 
by  the  Arithmometer,  and  the  extra  time  required  for  the  double  valu- 
ation is  not  a  serious  objection. 

If  a  valuation  were  required  as  of  July  1st  for  either  Industrial 
business  or  Ordinary  business  grouped  according  to  ages  at  issue  in 
each  year  of  issue  for  each  kind,  we  might  also  use  for  all  full  calen- 
dar years  of  issue  the  terminal  values  each  increased  by  one-half 
a  net  annual  premium.  In  the  preceding  formula  j'"  would  equal 
\  :  and  ^*S^903  +  ^'S^^903  ^^7  ^^  analyzed  by  treating  any  one  policy 
at  any  age  in  the  summation.  Let  31  represent  mean  values  and 
T  terminals,  and  we  have  ^(^M\^^-\-  "2,31  \^^)  as  a  substitute  for 
^S\^^  +  ^S\^^:  and  for  any  one  policy,  i(iV«  +  i¥"-i)  may  be 
used,  generally. 

Now,  3/"  = 2^ h  2 

and  M^-^  = ^ h2 

for  Ordinary  business. 

Hence  i-  (il/«  +  3P'-')  =  ^  t^-ij^  i  (T"  +  T"-^)  +  J 

]r)y|       yn 2  rn  —  l-Uj""— 2^=2^71 Jin  —  l rjin  —  1 J<n  —  2\ 

=  A2  T" 

and  A^T"  is  so  nearly  akin  to  zero  in  all  cases  that  it  may  be  omitted 
in  making  a  valuation  of  a  company's  business.  Any  three  consecu- 
tive terminals  are  nearly  in  arithmetical  progression  making  first  differ- 
ences nearly  equal,  and  the  second  difference  nearly  zero.  The  error 
would  be  only  ^A^T",  or  possibly  25  cents  per  thousand  of  insur- 
ance in  force  when  various  kinds  of  insurance  are  combined.  For 
companies  writing  comparatively  few  Endowments  the  error  would  be 
still  less.  Hence,  for  Ordinary  business,  we  would  value  the  half- 
year'  s  new  business  by  using  the  first  year  mean  Ordinary  value  and 
then  treating  the  first  calendar  year  preceding  by  the  formula  T^-\-  ^ 
and  the  second  year  preceding  by  jT'-f  |  and  for  the  7ith  year  pre- 
ceding T"+  2* 
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Back  in  the  first  year  of  business  the  latter  half  would  require  mean 
values  and  the  first  half  would  be  adjusted. 

In  the  case  of  Industrial  insurance  g  would  be  omitted  and  for  new 
issues  would  use  mean  Industrial  value  of  first  year,  and  for  preceding 
calendar  year  use  T^,  and  for  second  calendar  year  preceding  use  T*, 
and  so  on  backward  to  first  year  of  business  when  same  process  would 
be  necessary  as  just  outlined  for  Ordinary  business. 

If  tables  were  prepared  for  T**  +  ^,  valuations  of  Ordinary  business 
grouped  would  proceed  just  as  rapidly  as  with  mean  values  and  only 
one  valuation,  instead  of  two,  would  be  made  of  the  full  calendar 
years. 

No  new  tables  would  need  to  be  prepared  for  the  valuation  of  In- 
dustrial business. 

The  method  just  outlined  applies  only  when  the  valuation  is  made 
for  the  middle  of  the  calendar  year. 
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A  New  Form  of  Select  Mortality  Table. 


M.    M.    DAWSON. 


Investigation  and  discussion  so  far  tend  to  show  that  the  American 
Experience  mortality  table  is  a  safe  stanclard  for  measuring  the  deaths 
to  be  expected  after  the  effects  of  fresh  medical  selection  have  disap- 
peared. "We  are  reliably  informed  by  Mr.  D.  P.  Fackler  in  Trans- 
actions, Vol.  VIII,  No.  31,  page  71,  also  that  it  really  is  an  ultimate 
table,  being  deduced  from  a  section  of  exposures  from  which  the  earlier 
years  had  been  carefully  excluded.  Since  in  those  days  the  ' '  calendar 
year"  method  of  investigating  mortality  was  usual,  it  is  probable  that, 
like  the  H  ^(^)  table,  it  is  a  calendar  year  ultimate  table.  The  more 
or  less  arbitrary  assumptions  as  to  mortality  for  the  first  five  years  in 
the  Select  and  Ultimate  American  Experience  table,  are  supported  in 
the  main  by  the  investigations  reported  by  ISIr.  Hunter,  Transactions, 
Vol.  VIII,  No.  32,  page  114  seq.,  and  appear  to  be  safe.  It  seems 
unlikely,  therefore,  that  a  new  mortality  table  will  soon  be  called  for 
in  America,  for  use  in  valuing  policies  or  in  computing  premiums.  So 
a  discussion  of  methods  for  a  mortality  investigation  has  merely  an 
academical  interest  for  many  American  actuaries  ;  but  it  may  be  useful 
and  instructive,  for  two  reasons  : 

First,  the  problems  of  readjustments  of  rates  in  fraternal  societies 
frequently  call  for  investigations  of  their  experience,  because  evidently 
lower  or  higher  than  the  standard  table  or  lower  at  the  younger  ages 
and  higher  at  the  older. 

Second,  one  can  thus  face  the  problems  of  valuation  as  if  nothing 
had  ever  been  thought  out  or  done  concerning  it,  which  is  valuable 
from  an  educational  standpoint. 

The  present  paper  is  the  outcome  of  such  an  attack  upon  the  problems 
of  readjustment  of  rates  in  a  fraternal  society,  the  Catholic  Benevolent 
Legion. 

To  state  the  problem  as  clearly  and  succinctly  as  possible,  let  us 
suppose  that  a  new  company  has  closed  its  books  on  December  31st  of 
its  first  year  and  has  outstanding  a  certain  amount  of  insurance  issued 
upon  lives  that  were  received  as  x  years  of  age  during  the  year,  and 
that,  without  any  prepossessions  concerning  the  matter,  the  actuary 
desired  to  compute  as  accurately  as  possible  the  present  values  of  the 
benefits  and  of  the  premiums  ;  what  would  be  the  most  convenient  and 
most  accurate  standard  he  could  have  ? 
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Plainly  the  l>cf;t  possible  mortality  standard  he  could  have,  woidd 
show  the  morUility  upon  lives  of  the  same  class,  accepted  as  x  years  of 
age,  during  the  first  calendar  year  aft^r  the  year  of  admission,  the 
second  calendar  year,  etc.  The  mortality  during  the  calendar  year  of 
admission  would  not  be  needed. 

This  would  be  true  in  case  the  ages  were  taken  as  at  nearest  birth- 
day as  in  legal  reserve  companies  in  America,  at  next  birthday  a.s  in 
Great  Britain  or  at  last  birthday  as  in  fraternal  societies  here  ;  pro- 
vided only  that  the  mortality  table  is  deduced  from  the  experience  of 
a  group  of  lives  received  on  the  same  basis  for  determining  the  age. 

Compared  with  deducing  select  tables  by  policy  year«,  this  method 
is  also  very  simple.     The  cards  need  contain  only  the  following  : 

No.  .  .   .  Age  at  entry  .   .  . 

Admitted  Year  .... 

Died  Year  .... 

Lapsed  Year  .... 

Since  a  select  table  is  desired,  the  name  is  not  required. 

The  work  is  straightforward.  Sort  the  cards  by  ages  at  entry  and 
count  for  each  age. 

Taking  the  entrants  at  any  age,  as  x,  count  the  deaths,  lapses  and 
existing  for  Calendar  Year  0,*  and  throw  these  cards  out.  Then 
count  the  deaths,  lapses  and  existing  for  Calendar  Year  1  ;  and  so  on, 
until  the  cards  are  exhausted. 

Letting  a:  :=  nominal  age  at  entry,  <S[j.],  the  entrants  at  age  a;,  rf[j] 
and  W[^i]  the  deaths  and  withdrawals  for  the  first  calendar  year,  e^x]  the 
existing  at  the  time  of  closing  the  investigation  of  those  who  entered  at 
age  X  during  the  last  calendar  year,  E[^]  the  exposures  for  the  first 
calendar  year  among  entrants  at  age  x  and  S[x]  +  y^,  the  entrants  upon 
the  second  calendar  year  out  of  the  entrants  at  age  x  ;  and  we  have 
for  exposure  formulas  : 

^[x]  +  %  =  S[x]  +  y2  —  ^  '"[x]  +  y. 

It  will  usually  be  found  to  be  convenient  and  sufficiently  correct  to 
group  together  the  exposures  by  apparent  ages  attained,  as,  for  instance, 
X  -{-  y,  X  +  ^,  etc. ,  after  the  first  five  or  seven  calendar  years. 

*  Calendar  Year  0  means  calendar  year  of  issue,  Calendar  Year  1,  tlie  first  cal- 
endar year  after  issue,  etc. 
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Double  Interpolation. 


E.    E.    HARDCASTLE. 


Having  had  occasion  to  interpolate  a  value  in  a  tabic  arranged  in 
rows  and  columns,  it  occurred  to  the  writer  that  a  better  approximation 
to  the  missing  value  might  be  obtained  by  utilizing  neighboring  values 
in  the  adjacent  rows  and  columns  than  by  using  only  the  values  in  the 
particular  row  or  column  to  which  the  missing  value  belonged. 

It  is  hardly  to  be  expected  that  this  process  of  double  interpolation 
has  not  been  used  before  ;  the  writer,  however,  does  not  recall  having 
seen  any  reference  to  it  in  the  ordinary  Text-Books  on  Finite  Differ- 
ences, or  in  the  proceedings  of  any  Actuarial  Society's  transactions,  or 
any  Insurance  Journal  ;  it  is  hoped,  therefore,  that  it  may  be  new  to 
some  members  of  the  Society. 

Consider  a  schedule  of  values  arranged  as  follows  : 


^00  '"oi  ^'02  'f'o 

^<I0  ^^1  ^'12  «1 

^^.0  '"21  ^^22  ''^2: 

'^^30  ""si  '''^32  ^3 


Let  A  represent  the  operation  of  differencing  the  columns  from  top 
to  bottom  and  8  the  operation  of  differencing  the  rows  from  left  to  right, 
so  that  ^u^  =  «,g  —  u^,  and  Su^  =  u^^  —  v^^  and  let  D  and  d  represent 
the  operations  of  increasing  the  first  and  second  suffixes  respectively  by 
unity,  so  that  Dif^g  =  u^^,  and  dii^g  =  u^^ 

Then  SAu^  =  At/,^  —  Mi^ 

=  -"11  — '''01  — '"10  + ^W 
Therefore  8A  =  AS  by  symmetry. 

Hence  the  symbols  of  operation  are  interchangeable,  and  the  order 
of  operation  is  immaterial. 

and  S'^u^=(d  —  iy"u^ 

.  • .   A'-S-U^  =  (D  _  1  )n(rf  _  1  )«„^^. 

If  Cj,  c^,  etc.,  denote  the  coefficients  of  x,  x^,  etc.,  in  the  expansion 
of  (1  —  :f)"  and  Cj',  c/,   etc.,   the  corresponding  coefficients  in  the 
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expansion  of  (1  —  x)^  the  following  schedule  will  show  the  law  of 
the  coefficients  of  the  values  of  w  in  the  expression  for  A"S"'i/^,  the 
sign  being  +  or  —  according  as  (71  +  m)  is  even  or  odd. 


+  Ci^ioH-  CiC/Mji  H-  c^c^'u^^  +  c^c^'u^.^  -f  .  .  .    ! 


+ 


}      0) 


J 


The  general  e(iuation  connecting  the  terras  of  the  original  series, 
when  A"8"»  =  0,  may  tlierefore  be  expressed  2  |  CpC/uj,r  \  ^^  0,  for  all 
values  of  p  and  r  from  p  =  0  to  p=^n  and  r  =  0  to  r  =  m. 

If  n  is  equal  to  in  and  is  even,  so  that  the  original  set  of  values  con- 
sists of  a  square  with  an  odd  number  of  terms  (and  therefore  a  central 
term),  the  equation  may  be  expressed  2  |  CpCr%pr  \  ^0,  where  ^pr 
represents  the  sum  of  all  terms  of  which  Vpr  is  the  type,  symmetrically 
placed  with  respect  to  the  central  term,  and  the  final  summation  in- 
cludes all  different  combinations  of  p  and  r  ;  that  is  all  values  ofp  and 
r,  from  0  to  ^. 

Putting  n  =  2  and  m  =  2  and  equating  A^S'u^  to  0,  Formula  (1) 
becomes 

«oo  — 2Woi+    w„,    ^ 
-2u,,-\-4u,,-2u^,    1  =  0 


or 


2X 


4w„  =  0. 


(2) 


Thus  a  missing  value  may  be  found  from  the  eight  immediately 
adjacent  values  very  simply  and  with  considerable  accuracy. 

If  four  values  in  each  direction  are  taken,  and  A^S^w^q  is  supposed 
to  vanish,  the  formula  becomes,  omitting  the  terms  and  writing  the 
coefficients  alone  for  the  sake  of  brevity. 


r  1—3+3—1 
—3+9—9+3 
+3—9+9—3 
—  1  +  3  — 3  +  1  J 


(3) 


Similarly  if  four  values  in  one  direction  and  three  in  the  other  are 
taken 

-       1—2+ 1 ^ 

A'8'u^  =  \  —3  +  6  —  3 
1+3—6+3 
L -1  +  2-1  J  (4) 


=  0. 
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If  A^S^i/, 


0,  we  have 
1- 


0. 


(5) 


4+    6~    4  +  1>, 

—  4  +  16  — 24+  16  — 4  I 
+  6  —  24  +  36  —  24  +  6  J- 

—  4  +  16  — 24+  16  — 4  I 
+  1—   4+    6—    4+l>' 

If  now  we  call  the  central  value  w^^  for  symmetry,  equation  (5)  may 
be  written 

S6u^=2i^,-  162,,-  62„,+  4S,,-2,3  (6) 

v^here  S^,  represents  the  sum  of  the  terms  of  which  w^  is  the  type  ;  in 
other  words,  the  sum  of  all  terms  symmetrically  situated  with  respect 
to  the  central  term.  Or  36a;  =  24a — 166  —  6c  +  4cZ  —  e  where 
X,  a,  b,  etc.,  represent  the  sum  of  the  terms  so  indicated  in  the 
appended  diagram. 


e 

d 

c 

d 

e 

d 

h 

a 

h 

d 

c 

a 

X 

a 

c 

d 

h 

a 

h 

d 

e 

d 

c 

d 

e 

The  above  formula  expresses  the  most  accurate  attainable  value  of 
X  in  terms  of  the  twenty-four  adjoining  values. 

It  may  happen,  however,  that  they  are  not  all  available,  and  in 
such  case  the  following  method  provides  a  means  of  approximating  to 
the  value  of  x,  if  any  two  of  the  five  quantities  a,  b,  c,  d,  and  e,  are 
known,  besides  establishing  some  curious  relations  between  these  quan- 
tities themselves. 

We  have  36a;  =  24a— 166  — 6e  +  4(Z  — e  (6) 

From  formula  (2)      4a;=    2a—      b  (7) 

Also  4x=  2c  —  e  (8) 

Multiplying  (7)  by  — 12  and  (8)  by  3  and  adding  to  (6),  the  coeffi- 
cients of  X,  a  and  c  vanish,  and  the  simple  relation  d  =  6  +  e  is 
obtained.  (9) 

It  may  also  be  easily  proved  that, 

.   (c-a)=|(c-6)  (10) 
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Also  that  (6  +  c)==(a  +  ^(0  (11) 

Applying  formula  (2)  diagonally, 

4x  =  2b  —  c  (12) 

From  formulas  (6),  (7),  (8),  and  (12),  x  may  he  expressed  in  terms 
of  any  two  of  the  quantities  a,  b,  c,  d,  and  e  as  follows  : 


Ax  = 

2a— h 

= 

2c  —e 

= 

26  —  c 

= 

5c  —  2d 

12a;  = 

Aa  —  c 

= 

56  — cZ 

:r= 

Ad— be 

— 

Ab  —  e 

28a;  === 

Sa  —  e 

32a;  = 

10a  — d 

(13) 


It  may  be  here  explained  that  the  assumptions  involved  in  equations 
(6),  (7),  (8),  and  (12)  are  not  identical  ;  they  are  not,  however, 
inconsistent  with  one  another.  In  practice  the  series  to  which  the 
formulas  in  question  could  appropriately  be  applied  proceed  in  fairly 
smooth  curves  in  both  directions,  and  it  will  usually  happen  that 
while  no  one  of  the  assumptions  is  exactly  true,  all  are  approxi- 
mately true. 

As  might  be  expected,  the  nearer  to  the  center  a  value  is,  the  more 
weight  it  has  in  the  determination  of  the  central  value,  the  relative 
weights  of  each  of  the  terms  in  the  quantities  a,  b,  c,  d,  and  e  being 
1,  ^,  I",  -^  and  ^  as  may  be  seen  from  the  above  equations.  From  this 
it  appears  that  the  weight  of  each  term  is  inversely  proportional  to 
the  square  of  its  distance  from  the  center,  thus  exhibiting  a  natural 
analogy  to  the  laws  of  the  force  of  gravity  and  the  intensity  of  radiant 
energy. 

Since  6wo  =  4(w_i  +  Wj)  —  (w_2  -r  ^'2)  ^^^  equations 

12a;  =  4a  —  c  and 

12a;  =  46  — e 

show  that  double  interpolation  from  two  series  that  have  the  missing 
value  common  to  both  gives  the  arithmetical  mean  between  the  inter- 
polated values  derived  from  each  series  separately. 

It  need  hardly  be  stated  that  the  accuracy  of  a  formula  is  enhanced 
by  increasing  the  number  of  terms  included. 
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The  formulas 

Sx=2b-{-    c  — e 
20x=Sa  —  4c  +  e  (14) 

4a;  =  8c  —  M  -|-  e 

are  therefore  more  accurate  than  formuhis  (13),  and  a  formula  involv- 
ing adjacent  terms  is  more  accurate  than  one  involving  terms  more 
remote. 

Thus  4x  =  2a  —  b 

is  more  accurate  than  12a;  ==r  4d  —  5e. 

Other  relations  existing  between  the  quantities  a,  h,  c,  d,  and  e,  are  as 
follows : 

2a  +  c  =  36 

3c  +  e  =  2(Z 

Zc-e  =  2h 

Qa^  d  =  86 
6a  +  e  =  75 

In  order  to  thoroughly  test  the  accuracy  of  the  formulas  the  writer 
took  the  5-Payment  Life  Reserves  according  to  the  Actuaries'  4% 
Table  for  the  first  five  years,  for  ages  20,  25,  30,  35,  and  40. 
These  values  give 

a=  786.04 
b=  792.70 
G=  805.97 
d  =  1625.74 
e=    833.66 

Taking  the  values  nearest  to  the  center, 

2a  +  c  ^  2378.05,  36  =  2378.10  error  .05 

Taking  those  most  remote 

3c  +  e  =  3251.57,  2d  =  3251.48  error  .09 

The  correct  value  of  a;  is  194.88 
Formula  (2)  gives  194.85 
Formula  (6)  gives  194.87 

For  the  sake  of  curiosity  the  following  extensions  of  formula  (6) 
may  be  quoted. 

400a;==300a  — 2256  — 120c  +  90(^— 36e  +  20/— 15^  +  6/i— i   (16) 

4900a;=:.3920a  — 31366  — 1960c+1568(Z— 784e  + 560/— 448f7 

+  224A—  64i—  70^  +  56^  —  28m  +  8h— p  (17) 
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The  same  kind  of  process  can  be  applied  to  find  a  value  that  does 
not  fit  into  the  series.     For  example  : 

(in — l)m(n — l)ii  (m — l)m(n  — l)(7i  +1) 

Umn  =  W_  1  _  i" ^ V- 1.0  • ^2 

(m  —  l)m.n(n  -f  1)                  {vi  —  l)(wi  +  l)(n  —  l)n 
H-w_i.r ^ wo.-r 2 — ^ 

t         /         iN^      I  1^/        i\/     I  i\            (m— l)(m  +  l)n(7i  +  l) 
-\-voo.im—l)(m-\-l)(n—l)(n-\-l)—'U(,i'- '-^ — ^         ^ 

m(7n  +  l)(Ji — 1)^            7n(m -4-l)(7i.  —  l)(?i-fl) 
+  ^^i.-i 7 ^'1-0 2 

7n(7M+l)n(7?  +  l)  . 

+  «ii ^ •  (lo^ 

While  the  formulas  given  in  the  preceding  pages  are  of  limited 
practical  utility  for  purposes  of  interpolation,  yet  it  would  appear  that 
the  method  involved  might  be  applied  with  advantage  to  graduating 
select  mortality  tables,  or  other  tables  of  similar  form,  seeing  that  it 
has  the  property  of  forcing  the  adjusted  values  into  conformity  not 
only  with  the  adjacent  values  in  the  same  row,  but  at  the  same  time 
with  those  in  the  same  column,  whereas  the  usual  methods  look  to  the 
graduation  of  rows  or  columns  one  at  a  time.  In  other  words  while 
ordinary  graduation  consists  in  smoothing  out  an  irregular  line,  this 
method  consists  in  smoothing  out  an  irregular  surface. 


Note. — Since  the  completion  of  the  above  paper  the  attention  of 
the  writer  has  been  directed  to  a  paragraph  referring  to  Double  Inter- 
polation on  page  298  of  Meech's  System  and  Tables  of  Life  Insurance  ; 
also  to  a  letter  by  Mr.  T.  G.  Ackland  in  Vol.  xxxii  of  the  Journal 
of  the  Institute  of  Actuaries,  page  286. 

The  reference  in  Meech's  work  consists  practically  in  a  statement  of 
the  first  few  terms  of  the  expansion  of  m,„„  =(1+A)'"(1-[-  Syu^. 

The  letter  of  Mr.  Ackland  in  so  far  as  it  involves  Double  Interpo- 
lation deals  only  with  first  differences. 
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Mortality  Among  Graduates  of  the  Yale  Divinity 
School,  1825-1872. 

(From  a  paper  by  Hubert  A.  Newton,  late  Professor  of  Mathematics  at  Yale.) 


WENDELI.   M.    STRONG. 


The  New  Englander  for  April,  1873,  contained  a  paper  by  Professor 
Newton  entitled  ' '  On  the  Law  of  IMortality  that  has  prevailed  among 
the  Former  Members  of  the  Divinity  School  of  Yale  College."  The 
statistics  of  this  paper  are  valuable,  and  the  fact  that  they  Avere  pub- 
lished in  a  popular  form  and  at  a  time  antedating  most  of  the  actuarial 
literature  of  this  country  adds  to  their  interest.  It  consequently  seems 
proper  to  present  them  to  the  Actuarial  Society  so  that  they  may  be 
embodied  in  an  actuarial  publication  as  Professor  Newton's  work.  I 
have  re-written  the  text  because  the  original  paper  wa.s  prepared  for 
those  having  no  actuarial  knowledge  and  in  consequence  the  form  was 
different  from  what  Professor  Newton  would  have  used  in  writing  for 
such  a  body  as  this  Society. 

Professor  Newton  records  the  experience  of  the  771  graduates  of  the 
Yale  Divinity  School  of  the  classes  1825  to  1871  for  whom  sufficient 
data  could  be  obtained  ;  the  period  of  observation  being  from  gradua- 
tion until  the  corresponding  day  in  1872.*  For  some  few  of  these 
lives  certain  facts  were  lacking  to  make  the  data  complete.  The  fol- 
lowing are  the  cases  :  a  death  is  kno^vn  to  have  occurred  where  the 
year  is  unknown  and  it  is  assumed  to  have  taken  place  half  way  between 
graduation  and  1872  ;  in  three  or  four  cases  the  year  of  birth  is  known 
but  not  the  month  or  day  ;  six  persons,  probably  living  in  1872,  were 
last  heard  from  in  1870  or  1871 — the  exposures  for  them  consequently 
cease  with  these  years  ;  one  person  died  in  the  year  of  graduation, 
whether  before  or  after  graduation  day  is  not  known,  and  this  life  is 
included  as . 36  in  both  exposures  and  deaths.**  These  inaccuracies  are 
so  small  and  concern  such  a  small  number  of  persons  that  they  are  of  little 
importance  ;  in  fact  they  are  of  probably  less  account  than  the  misstate- 
ments regarding  age  of  a  certain  portion  of  applicants  for  insurance. 

*  The  statistics  were  taken  largely  from  a  catalogue  and  biographical  record  of 
the  members  of  the  Yale  Divinity  School  during  the  50  years,  1822-1872,  pre- 
pared by  Professor  George  E.  Day  ;  where  the  information  contained  in  this 
catalogue  was  incomplete  it  was  added  to  from  other  sources  when  possible. 

**  The  table  of  exposures  shows  for  age  24  a  decimal,  .4,  which  is  due  to  the  fact 
that  an  age  of  entry  was  divided  between  ages  24  and  25 ;  it  would  seem  that  a 
compensating  fraction  should  appear  where  the  risk  on  this  life  ceases. 
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There  were  58  other  graduates  of  the  period,  1825  to  1871,  who 
were  not  incUidcd  in  the  table  because  the  data  regarding  them  was 
not  sufficiently  complete.  In  41  ca-ses  it  was  tlie  age  v.hich  was  un- 
known ;  Professor  Newton  constructed  a  separate  table  of  exposures 
and  deaths  for  the.se  on  the  assumption  that  the  age  of  graduation  was 
29  ;  this  is  a  little  older  than  the  mean  of  the  known  ages,  and  evi- 
dently cannot  be  far  wrong  as  an  equivalent  age.  The  actual  deaths 
in  this  special  table  are  in  almost  precisely  the  same  ratio  to  the 
expected  as  in  the  general  table,  consequently  the  omission  of  the  41 
lives  is  a  matter  of  small  consequence.  Regarding  the  remaining  17 
lives  little  is  known  because  none  of  them  were  heard  from  later  than 
a  few  years  after  graduation.  Their  number  is  so  small  in  comparison 
with  the  total  number  of  graduates  tliat  their  omission  can  have  little 
effect  unless  they  were  a  peculiar  class.  There  is  no  reason,  however, 
to  think  them  peculiar  lives  at  all,  and  the  small  chance  that  in  some  case 
disappearance  from  observation  may  have  been  due  to  death,  is  counter- 
balanced by  the  omission  of  the  63  years  of  experience  which  is  known 
to  be  favorable.  We  seem  therefore  to  be  justified  in  concluding,  as  did 
Professor  Newton,  that  the  enforced  omission  of  these  58  does  not  pre- 
vent the  table  from  being  representative  of  the  whole  body  of  graduates. 

Some  characteristics  of  the  lives  composing  this  experience  are  that 
they  were  all  graduates  of  a  divmity  school  of  standing  and  most  of 
them  were  clergymen ;  that  they  were  not  select  at  the  time  of  entry;  and 
that  the  period  in  which  they  were  under  observation  was  the  middle  of 
the  19th  century.  As  in  most  statistics  regarding  the  clergy,  the  total 
mortality  is  low,  but  it  w^ill  be  seen  from  the  following  table,  which  gives 
the  results  by  age  groups,  that  up  to  about  age  40  the  actual  deaths  ex- 
ceed the  expected  and  that  the  low  mortality  comes  entirely  from  the 

ages  above  40. 

Divinity  School  Graduates. 


Ages. 

Actual 
Deaths. 

Expected 

Deaths  by 

American 

Experience. 

Eatio  of 

Actual  to 

Expected 

Dcatlis. 

21-29 
30-39 
40-49 
50-59 
60-end 

18 

60.36 

39 

41 

30 

16.00 
56.09 

57.82 
59.73 
48.38 

112.5% 
107.6 

67.4 

68.6 

62.0 

188.36 

238.02 

79.1% 
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An  interesting  comparison  with  the  mortality  of  a  century  earlier  is 
possible.  The  paper  presented  by  Mr.  Gaines  and  Mr.  Hunter  at  the 
last  meeting  of  this  society  contains  a  table  recording  the  mortality  of 
Yale  Graduates  of  1701  to  1777,  which  is  now  given. 

Yale  Graduates  of  1701  to  1777. 


Ages. 

Actual 
Deaths. 

Expected 

Deaths  by 

Americ;vn 

Table. 

Katio  of 

Actual  to 

Expected 

Deaths. 

15-25 
26-35 
36-45 
46-55 
56-65 
66-75 
76-end 

80 
145 
139 
192 
247 
297 
340 

52.91 
108.29 
114.02 
143.24 
218.24 
321.87 
486.36 

150% 

133 

121 

134 

113 

92 

70 

All  ages. 

1440 

1444.93 

100% 

The  classes  of  lives  in  the  two  above  tables  are  not  so  very  dissimilar 
because  of  the  fact  that  in  the  early  days  of  Yale  College  a  large  pro- 
portion of  its  graduates  entered  the  ministry  and  most  of  the  others 
became  professional  men.  A  comparison  of  the  tables  shows  great 
improvement  in  the  mortality  in  the  century  separating  the  periods  of 
observation  and  also  brings  out  the  noticeable  fact  that  the  age  at 
which  the  mortality  becomes  relatively  more  favorable  differs  greatly 
in  the  two.  For  the  Divinity  School  Graduates  of  the  19th  century 
it  is  about  40,  while  the  improvement  of  the  college  graduates  of  the 
18th  century  is  deferred  till  about  60.  Comparisons  should  not  be 
carried  too  far,  because  life  of  the  18th  century  in  a  new  country  was 
very  different  from  life  in  the  same  country  as  it  was  in  the  19th 
century. 

The  following  table  contains  the  exposures  and  deaths  for  all  ages 
as  given  by  Professor  Newton,  the  columns  of  expected  deaths  being 
now  added  as  a  standard  for  comparison. 


Age  nearest 

Expected  Deatlis, 

Expected  Deaths, 

Birthday. 

Exposures. 

Deaths. 

Modified  Meulthy 

American  Ex- 

English. 

perience. 

21 

(> 



.02 

.02 

22 

10 

— 

.07 

.08 

23 

33 

— 

.24 

.26 

24 

100.4 

1 

.76 

.80 

25 

188 

1 

1.46 

1.52 

26 

285 

1 

2.23 

2.32 

27 

362 

5 

2.87 

2.97 

28 

448 

5 

3.59 

3.70 

29 

518 

5 

4.21 

4.33 

30 

587 

8 

4.82 

4.95 

31 

630.36 

6.36 

5.22 

5.36 

32 

656 

4 

5.48 

5.65 

33 

661 

6 

5.59 

5.76 

34 

657 

6 

5.60 

5.80 

35 

645 

4 

5.58 

5.77 

36 

633 

6 

5.55 

5.75 

37 

620 

10 

5.51 

5.72 

38 

604 

6 

5.45 

5.68 

39 

589 

4 

5.41 

5.65 

40 

573 

2 

5.37 

5.61 

41 

567 

6 

5.44 

5.68 

42 

555 

6 

5.47 

5.69 

43 

542 

3 

5.47 

5.70 

44 

535 

1 

5.56 

6.79 

45 

524 

6 

5.64 

5.85 

46 

505 

6 

5.61 

6.84 

47 

488 

3 

5.63 

5.86 

48 

471 

3 

5.65 

5.89 

49 

451 

3 

5.63 

5.91 

50 

437 

2 

5.69 

6.02 

51 

419 

1 

5.72 

6.09 

62 

396 

1 

5.71 

6.09 

63 

376 

4 

5.76 

6.14 

54 

352 

3 

5.74 

6.12 

55 

328 

8 

5.69 

6.09 

56 

304 

10 

5.63 

6.05 

57 

271 

5 

5.36 

5.78 

58 

248 

2 

5.25 

5.69      - 

59 

229 

5 

5.19 

5.66 

60 

203 

5 

4.94 

6.42 

61 

174 

2 

4.55 

6.03 

62 

146 

2 

4.16 

4.57 

63 

129 

3 

4.01 

4.38 

64 

113 

4 

3.83 

4.17 

65 

98 

2 

3.61 

3.93 

66 

85 

3 

3.40 

3.72 

67 

70 

1 

3.04 

3.34 

68 

55 

1 

2.60 

2.86 

69 

44 

2 

2.25 

2.50 

70 

33 

1 

1.84 

2.05 

71 

28 

1 

1.69 

1.89 

72 

22 

2 

1.44 

1.62 

73 

14 

— 

1.00 

1.12 

74 

10 

1 

.77 

.87 

75 

4 

— 

.34 

.37 

76 

2 



.18 

.20 

77 

2 

— 

.20 

.22 

78 

1 

— 

.11 

.12 

Total  .  .  . 

18032. 70 

188.36 

224.83 

238.02 
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A  Short  Survey  of  the  Methods  Used  in  Calcu- 
lating THE  Expected  Mortality  of  an 
Insurance  Company. 


ROBERTSON  G.    HTTNTER. 


1.  In  looking  through  the  papers  of  the  Actuarial  Society,  I  find 
that  little  has  been  said  in  regard  to  the  methods  adopted  in  calculat- 
ing the  Expected  Mortality  of  an  Insurance  Company,  and  yet  that 
subject  is  one  that  is  always  present  in  the  mind  of  an  Actuary  when 
he  is  making  up  the  annual  statement  for  the  financial  year.  In  con- 
trast to  the  lack  of  writings  on  this  subject  by  American  Actuaries,  a 
glance  through  the  Journal  of  the  Listitute  of  Actuaries  will  show  that 
English  Actuaries  have  given  a  good  deal  of  attention  to  this  problem 
and  have  clearly  enunciated  the  fundamental  truths  that  should  under- 
lie any  method  of  calculating  the  Expected  Mortality.  What  I  have 
to  say,  therefore,  must  necessarily  be  to  a  large  extent  a  recapitulation 
of  what  has  been  said  before. 

2.  Mr.  Higham  in  a  paper  entitled  * '  On  the  True  Measure  of  the 
Death-strain  on  the  Funds  of  a  Life  Assurance  Society"  (J.  I.  A., 
Vol.  XX,  p.  153)  showed  that  the  Expected  Mortality  should  be  based 
upon  the  net  amount  at  risk,  and  not  on  the  face  value  of  the  insur- 
ance. That  theory,  of  course,  has  been  accepted  as  the  only  true  one 
for  many  years,  and  therefore  it  is  not  my  purpose  to  dwell  any  further 
on  that  part  of  the  question.  It  is  the  method  of  calculating  the 
Expected  Mortality  to  which  I  Avish  to  call  your  attention. 

The  first  Actuary  to  break  ground  on  this  important  subject  was 
Mr.  Higham,  in  the  paper  referred  to  above.  I  cannot  do  better  than 
let  Mr.  Higham  describe  his  own  method.  "We  may  be  said  to  have 
for  each  age  the  sum  assured  and  reserve  value,  first,  of  the  gross 
number  of  the  policies  in  force  ;  secondly,  of  the  death  claims  ;  thirdly, 
of  such  a  proportion  of  the  assurances  terminated  otherwise  than  by 
death  as  is  left  by  the  foregoing  adjustment ;  and  lastly,  of  a  similar 
proportion  of  the  new  business.  If,  therefore,  to  the  first  set  of  figures, 
the  second  and  third  be  added,  and  the  last  be  deducted  therefrom 
(for  the  first  includes  the  total  new  assurances  instead  of  one-half,  and 
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the  last  is  tlie  actual  moiety)  the  resulting  quantities  will  be  the  proper 
equivaleut  of  the  amount  of  the  sum  assured,  which  has  undergone  a 
whole  year's  risk,  and  the  reserve  value  at  the  end  of  the  time.  Each 
of  these  quantities  being  then  nmltiplied  by  the  probability  of  dying  in 
a  year  at  such  an  age  as  was  attained  at  the  commencement  of  the  year 
in  question,  the  sums  of  the  two  sets  of  products  will  give  the  amount 
of  sum  assured,  which,  according  to  the  mortality  table  should  be 
claimed,  with  the  amount  which  is  in  hand  as  reserve  value  ;  the  differ- 
ence being  the  true  measure  of  the  strain  on  the  funds. ' '  The  ' '  fore- 
going adjustment"  referred  to  is  the  adjustment  of  the  amounts  insured 
under  surrendered,  lapsed,  forfeited  and  new  business,  it  being  sug- 
gested earlier  in  the  paper  that  it  would  be  sufficiently  accurate  for 
practical  purposes  to  obtain  the  exposure  to  risk  under  these  categories 
by  reducing  the  amounts  insured  and  the  reserves  one-half. 

This  statement  will  probably  be  a  little  clearer  if  put  in  the  form  of 
symbols. 

Let  Sx  +  n  represent  the  insurance  in  force  at  age  {x -\- n)  at  end 

of  year. 
Let  c^x  +  »  represent  ihe  death  claims  which  occurred  during  the  year 

at  age  x  -j-  n. 
Let  Wx  +  n  represent  the  amount  of  insurance  terminating  otherwise 

than  by  death  during  the  year  at  age  x  -f  n. 
Let  Hx  +  n  represent  the  new  business  at  age  (x  +  ") 
and  let  the  reserve  values  for  the  death  claims,  withdrawals,  and  new 
business  be  distinguished  by  the  letter  V  placed  in  the  upper  left  hand 
corner,  thus  ^dx  +  „,  ^Wx  +  „,  ^ng.+n,  then  the  expected  death  loss  at 
age  (a;  +  ?i) 

=  <]z  +  n(Sx+7i+l  -{-  dx  +  n-\-  -k'^f^jc  +  n  —  ^^x  +  n)  —  9x  +  n(  Vx  +  n  +  1 

-{-^dx  +  n  +  ir'w'z  +  n  — -^^^x  +  n). 

3.  The  labor  involved  in  applying  this  formula  to  the  data  of  a 
G)mpany  would  be  very  great,  as  it  would  necessitate  the  tabulation 
of  the  insurance  in  force  at  the  end  of  the  year,  the  death  claims,  the 
amount  of  insurance  withdrawn  and  the  new  insurance,  for  each  age 
with  the  corresponding  reserves.  It  is  not  surprising,  therefore,  to 
find  Mr.  Ryan  reading  a  paper  some  years  later  on  the  same  subject 
before  the  Institute  of  Actuaries  (J.  I.  A.,  Vol.  xxx,  p.  196).  Mr. 
Ryan's  formula  for  the  Expected  Mortality  at  age  (x  -\-  n)  is 
fx^+,i^Sx+n  —  Vx+nCi-  +  i)}  where  fj^x  +  ^i  represents  the  force  of  mor- 
tality at  age  (a;  -j-  ?i). 
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It  will  be  noticed  that  Mr.  Ryan  gets  rid  of  the  adjustments  for  new 
entrants,  death  claims  and  withdrawals,  by  using  continuous  values 
instead  of  yearly  values,  for,  as  he  says,  no  such  disturbances  need  be 
considered  to  take  place  at  the  instant  of  time  (x  -\-  w)  to  which  the 
formula  strictly  refers.  For  the  purposes  that  Mr.  Ryan  had  in  mind, 
his  method  is  an  excellent  one  as  it  reduces  the  amount  of  work  in- 
volved to  a  minimum.  It  does  not,  however,  give  accurate  results 
when  applied  to  a  Company  that  does  a  large  new  business.  As  Mr. 
Ryan  says,  ' '  the  results  give,  with  quite  sufficient  accuracy,  in  the 
case  of  an  office  not  subject  to  rapid  expansion  or  contraction,  the  mean 
expected  claims  and  strain  of  the  year  immediately  preceding,  or  that 
immediately  succeeding  the  date  of  investigation  ;  "  but  the  method  is 
not  practicable  for  the  purposes  of  an  American  office. 

4.  The  only  objection  that  was  found  to  Mr.  Higham's  method 
was  the  great  amount  of  work  that  it  entailed.  Could  we,  therefore, 
discover  some  method  that  would  give  the  same  results  as  Mr.  Higham's 
and  yet  cut  down  the  amount  of  work  involved,  we  would  have  reached 
our  goal.  Such  a  method,  it  seems  to  me,  is  used  by  the  Company 
with  which  I  am  connected.  Expressed  in  symbols,  it  is  as  follows  for 
age  (z  -\-  n),  the  symbols  Sx  +  n  and  F^+n  in  this  case  referring  to  the 
beginning  of  year  : 

^  ^x  +  n  -\-  Sj;  +  n  +  l  -{-  Ctj-f. n  ^  Vx  +  n  ~\- Vx  +  n  +  l dx  +  n 

=  Expected  Mortality. 
Expressed  in  words,  it  is — To  the  mean  of  the  sums  insured  at  the 
beginning  and  end  of  the  year  add  one  half  of  the  claims.  (This  cor- 
rection is  made  because  the  claims  should  be  taken  as  exposed  to  risk 
for  the  whole  year,  and  by  using  the  mean  of  the  sums  insured  they 
are  only  taken  as  exposed  for  half  a  year. )  Multiply  the  result  by 
the  proper  rate  of  mortality,  and  the  Expected  Mortality  on  the  sum 
assured  is  obtained.  Follow  out  the  same  procedure  with  the  reserve 
values.  Then  subtract  this  last  result  from  the  Expected  Mortality  on 
the  sum  assured,  and  the  true  Expected  Mortality  is  found. 

A  blank  schedule  will  give  a  better  idea  of  the  process  in  full.  As 
the  insurance-years  of  the  various  policies  in  force  begin  at  points 
scattered  throughout  the  financial  year,  it  may  be  assumed  that  the 
mean  insurance-year  begins  at  the  middle  of  the  financial  year,  and 
the  ages  will  have  to  be  adjusted  accordingly.  The  age  taken  at  the 
beginning  of  the  financial  year  for  the  exposed  to  risk  is  nearest  age  at 
entry,  plus  the  number  of  completed  financial  years,  plus  one-half,  and 
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the  deaths  are  arranged  according  to  the  nearest  age  at  death.  Where 
the  financial  year  coincides  with  the  calendar  year  this  method  of 
arranging  the  data  enables  us  to  obtain  the  exposed  to  risk  by  a  cross 
summation  of  the  Valuation  Schedules.  For  example,  taking  the 
financial  year  ending  December  31,  1905,  entrants  in  1900,  aged  25, 
in  1901,  aged  26,  in  1902,  aged  27,  etc.,  are  grouped  together  as 
aged  29 J  at  the  beginning  of  1905.  The  corresponding  deaths  are 
those  in  1905,  aged  30,  and  the  q^  used  for  this  group  is  qi^y^. 

(1)  (2)  (3)  (4) 

Age  at  begin-  Sum  insured  at  Sum  insured  at  Death  losses dur- 
ning  of  financial       beginning  of      end  of  financial    ing  the  financial 


year. 

financial  year. 

year. 

year. 

Age  X 

(Age  x) 

(Agea;  +  1) 

(Agex+i) 

15* 

m 

17i 

(5) 

(6) 

(7) 

(8) 

Exposed  to  risk. 

Expected    Mor- 

Reserve   at   be- 

Reserve at  end 

being 

tality  on  sum 

ginning  of  finan- 

of financial 

(2)  +  (3)  +  (4) 

assured. 

cial  year. 

year. 

2 

(Age  x) 

(Agex+1) 

(9) 

(10) 

(11) 

Reserves  released 

Reserves  exposed 

Expected    J\Ior- 

by  death. 

to  risk. 

tality  on  Re- 

(Agea; +  i) 

(7)&(8)&(9) 

serve. 

■ 

By  summing  column  6  and  subtracting  therefrom  the  total  of  column 
11,  the  true  expected  death  loss  is  obtained. 

A  glance  at  tliis  schedule  might  lead  one  to  suppose  that  the  task 
of  preparing  the  data  necessary  for  the  calculation  •would  be  as  great 
as  by  using  Mr.  Higham's  method,  but  a  little  consideration  will  show 
that  this  is  not  so.  The  tabulation  of  the  insurance  in  force  at  the 
beginning  and  end  of  the  year  is  not  very  laborious,  uor  is  the  tabula- 
tion of  the  death  losses.  Besides,  it  is  not  necessary  to  tabulate  the 
insurance  in  force  at  the  beginning  of  the  year,  after  this  method  has 
been  in  use  one  year,  for  the  insurance  in  force  at  the  end  of  the  year 
for  the  previous  year's  investigation  now  becomes  the  insurance  in  force 
at  the  beginning  of  the  year  for  the  investigation  of  the  year  in  question. 
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So  we  have  only  four  factors  to  prepare,  viz. :  the  insurance  in  force 
at  the  end  of  the  year  and  the  death  claims,  with  the  corresponding 
reserves  on  those  two  items. 

In  a  former  part  of  this  paper  I  stated  that  our  formula  and  Mr. 
Higham's  were  identical,  and  now  I  subjoin  a  proof  of  that  statement. 

Let  us  take  the  first  part  of  our  formula,  viz. :  that  relating  to  suras 
assured  : 

^  Sx  +  n  +  "S^r  +  n  +  i  +  d^  +  n 
?^  +  n  X 2 

('S'z  +  n  +  l  +  "ar  +  n  +  "^x  +  n ^2  +  n  +  ^x  +  n  +  l  +  "j:  +  n\ 
2  ) 

==:  the  first  part  of  Mr.  Higham'  s  formula.  There  is  no  need 
in  proving  that  the  part  relating  to  reserves  is  the  same,  as  it  follows 
naturally  from  the  proof  of  the  first  part. 

5.  Some  Actuaries,  notably  G.  F.  Hardy,  have  expressed  the 
opinion  that  the  detailed  calculations,  such  as  Ave  have  been  consider- 
ing, are  imnecessary,  because  an  approximate  method  can  be  used 
which  will  give  results  so  near  to  the  truth  that  the  work  involved  in 
the  detailed  methods  is  a  waste  of  time.  This  may  be  true  of  such 
companies  as  are  not  writing  a  large  new  business,  but  it  is  difiicult  to 
find  an  approximate  method  which  will  give  accurate  results  in  the 
case  of  American  companies,  the  majority  of  which  do  write  a  con- 
siderable new  business.  In  commenting  upon  Mr.  Ryan's  paper,  Mr. 
G.  F.  Hardy  suggested  the  f ollowmg  method  : —  "To  the  reserve  at 
the  commencement  of  the  year,  increased  by  a  year's  interest,  add  the 
difierence  between  the  net  premium  and  the  claims  of  the  year,  increased 
by  half  a  year's  interest,  and  deduct  the  reserve  at  the  end  of  the  year ; 
the  result  gives  the  exact  profit  or  loss  from  mortality  during  the  year. ' ' 
The  principle  underlying  this  formula  is  familiar  to  American  Actu- 
aries, as  the  same  principle  is  used  in  Homans's  distribution  formula. 
In  fact  the  two  formulas  are  adaptations  of  the  same  formula,  viz. : 

OlV:,  -^  Px)Ci.  +  i  )  —  qx+n=  Pz  +  n  Xn  +  lF^ 

My  own  experience  has  been  that  Mr.  Hardy's  formula  is  difficult 
of  application,  for  the  reserve  liability  of  the  majority  of  American 
companies  is  not  based  upon  one  table  of  mortality  and  one  rate  of 
interest,  but  is  based  upon  two  standards  and  sometimes  three.  To 
apply  the  formula,  therefore,  we  should  have  to  divide  the  reserve 
liability  at  the  beginning  and  end  of  the  year  into  its  component  parts 
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according  to  the  table  of  mortality  and  rate  of  interest  used.  Now  the 
Insurance  Departments  of  the  several  States  do  not  require  that  the 
reserve  lialjility  of  a  company  be  divided  into  its  component  part^,  but 
require  that  the  reserve  liability  be  calculated  in  bulk,  the  Company 
stating,  of  course,  the  tables  of  mortality  used.  The  books  of  a  Com- 
pany being  accordingly  devised  ^vith  that  object  in  view,  it  is  not  an 
easy  matter  to  divide  the  reserve  liability  into  its  component  parts. 

This  method  referred  to  by  Mr.  Hardy  (known  as  the  retrospective 
method)  has  since  been  elaborated,  and  is,  I  believe,  extensively  used 
by  British  offices  in  estimating  the  profits  from  mortality.  While  no 
doubt  producing  good  results  and  avoiding  the  elaborate  calculations 
for  the  death  strain,  there  is  a  serious  objection  to  it  from  the  American 
point  of  view  in  that  it  obtains  the  profit  from  mortality  without  show- 
ing the  net  expected  claims  required  in  the  Gain  and  Loss  Exhibit. 
The  method  might  be  used  in  checking  the  Gain  and  Loss  Exhibit, 
but  in  an  American  office  where  it  is  necessary  to  go  through  the  work 
of  obtaining  the  expected  claims  with  a  fair  degree  of  accuracy,  the 
best  method  of  arriving  at  the  profit  from  mortality  seems  to  me  to  be 
that  outlined  above,  as  used  in  the  office  with  which  I  am  connected, 
which  fulfills  all  our  requirements  and  secures  accurate  results  with  a 
minimum  of  labor. 

6.  A  fairly  close  check  on  the  detailed  method  may  be  made  by  a 
simple  calculation.  The  ratio  between  the  Expected  Mortality  and  the 
net  amount  of  insurance  exposed  to  risk  is  calculated  for  3  or  4  years 
previous  to  the  year  under  consideration.  Then  a  similar  ratio  is 
obtained  for  the  year  in  question  by  an  extension  from  the  ratios  of  the 
previous  years.  Multiplying  the  ratio  so  found  by  the  net  amount  of 
insurance  at  risk  an  approximation  to  the  Expected  Mortality  for  the 
year  is  obtained.  Although  this  approximate  method  gives  results  very 
close  to  the  truth,  yet,  it  cannot  be  depended  upon  under  all  conditions, 
for  it  assumes  that  the  increase  in  the  Expected  Mortality  from  year  to 
year  is  a  function  of  the  net  amount  of  insurance  at  risk  solely,  whereas 
it  is  in  part  a  function  of  the  new  insurance  issued  during  the  year  and 
in  part  a  function  of  the  net  amount  of  insurance  at  risk.  "Where, 
therefore,  I  have  wanted  results  as  close  as  possible  to  the  true  results, 
I  have  used  Mr.  Arthur  Hunter's  method,  defined  in  the  Transactions 
of  the  Actuarial  Society  of  America,Yo\.  vii,  page  311,  which  assumes 
that  the  increase  in  the  Expected  Mortality  from  year  to  year  is  a 
function  of  two  quantities. 
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If  the  Gain  and  L/Oss  Exhibit  was  entirely  dispensed  with  in  the 
future,  it  would  still  be  advisable  for  companies  to  calculate  the 
Expected  Mortality  for  each  calendar  year.  The  satisfactory  results 
attained  by  the  two  foregoing  approximate  methods  suggest  that  it 
would  be  unnecessary  to  calculate  in  detail  the  Expected  Mortality  for 
every  year,  provided  the  company's  business  progressed  with  regular- 
ity. It  would  have  to  be  calculated,  however,  in  detail  by  the  formula 
described  every  three  or  at  least  every  five  years,  and  one  of  the 
approximate  methods  described  above,  used  as  a  means  of  calculating 
the  Expected  Mortality  for  the  intervening  years. 
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Group  Valuation  and   Mortality   Register. 


HENRY    MOIR. 


"While  a  seriatim  valuation  of  life  policies  is  required  by  tlie  State 
Departments,  and  while  there  are  conveniences  attaching  to  this  method 
of  record,  yet  for  internal  purposes  a  second  valuation  by  groups  and 
by  years  of  issue  is  frequently  made.  This  supplementary  valuation  is 
very  valuable  ;  it  is  scarcely  necessary  to  explain  its  advantages  to  a 
body  of  actuaries.  The  groups  show  the  amounts  remaining  in  force 
of  each  kind  of  policy,  also  the  reserve  values  required  under  each 
class  ;  while  the  second  valuation  forms  an  admirable  check  upon  the 
accuracy  of  the  other  work.  To  answer  conveniently  some  of  the 
questions  in  the  Gain  and  Loss  Exhibit,  this  group  valuation  is  almost 
a  necessity,. 

The  practice  as  regards  group  valuations  in  the  larger  American 
companies  is  to  keep  the  business  of  each  year  of  issue  separate,  enter- 
ing the  year's  business  according  to  age  at  entry  and  kind  of  policy. 
The  British  system  of  group  valuation  is  entirely  different ;  and  actu- 
arial students  here  must  be  careful  to  observe  this  difference,  otherwise 
many  of  the  articles  in  the  Journal  of  the  In-ditute  of  Actuaries  can 
scarcely  be  comprehensible  to  an  American  student.  It  is  the  usual 
custom  in  Great  Britain  to  group  the  policies  according  to  ages  attained, 
irrespective  of  the  dates  when  the  policies  were  taken.  "When  this  is 
done,  it  is  necessary  to  have  opposite  each  policy  the  net  premium  for 
the  age  at  entry  on  the  basis  of  valuation  adopted,  and  very  frequently 
also  there  is  inserted  a  column  for  the  gross  premium  or  the  loading. 
The  British  plan  has  the  advantage  that  it  reduces  to  a  minimum  the 
number  of  groups  to  be  valued  ;  but,  on  the  other  hand,  a  great  deal 
of  useful  information  is  obtained  by  means  of  the  more  elaborate  method. 
For  example,  the  business  of  any  year  is  traced  by  kinds  and  agos  ;  the 
lapse  rate,  which  is  a  varying  factor  in  classes  and  in  years,  may  be 
accurately  ascertained  ;  and  the  results  of  medical  selection  are  readily 
accessible.  The  American  system  is  therefore  more  complete,  the 
extra  work  is  entirely  clerical  when  the  system  is  once  started,  and  the 
additional  information  is  exceedingly  valuable  when  the  business  is 
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large  enough  to  afford  a  good  average  result.  "When  the  business  is 
small,  and  much  diversified  as  to  the  number  of  forms  and  ages  at  issue, 
then  perhaps  the  British  plan  could  be  used  with  greater  advantage. 

The  Gain  and  Loss  Exhibit  calls  for  the  ' '  Total  Net  Premiums, ' ' 
for  the  "Expected  ^lortality  on  Insurance,"  and  for  the  "Expected 
Mortality  on  Reserve."  For  this  statement  the  mortality  has  to  be 
investigated  by  calendar  years,  as  the  schedule  is  made  up  to  31st 
December  of  each  year.  The  books  should  therefore  be  designed  so  as 
to  obtain  these  figures  with  the  least  trouble. 

"While  the  mortality  should  be  investigated  by  calendar  years  for  the 
purpose  above  mentioned,  more  reliable  results  are  obtained  from  an 
investigation  by  policy  years.  The  effects  of  selection  can  be  traced, 
and  the  figures  are,  in  my  opinion,  not  only  more  valuable  for  guiding 
the  policy  of  the  company,  but  also  more  correct  for  surplus  distribu- 
tion. I  consider  therefore  that  a  policy  year  investigation,  or  at  least 
an  approximation  thereto,  should  in  all  cases  be  made.  There  are 
therefore  three  important  purposes  for  which  a  register  of  policies  is 
required  in  the  actuarial  department  of  an  office  :  (1)  group  valuation  ; 
(2)  calendar  year  mortality  ;  and  (3)  policy  year  mortality. 

The  primary  records  in  the  actuarial  department  are  generally  kept 
on  cards.  The  following  form,  showing  front  and  back  of  card,  con- 
tains all  the  information  which  is  ever  likely  to  be  required.  It  gives 
facilities  for  valuation,  for  dividend  calculation,  and  for  investigating 
mortality  in  kinds,  in  agencies,  in  States,  or  in  occupations  ;  while  an 
additional  facility  is  afforded  by  using  different  colored  cards  for  the 
main  classes  of  policies. 

So  far  as  I  have  been  able  to  ascertain,  it  has  been  customary  to 
keep  two  sets  of  actuarial  registers,  one  giving  the  group  valuations 
above  mentioned,  and  the  second  giving  facilities  for  taking  out  the 
mortality  experience.  Sometimes  the  mortality  registers  do  not  sub- 
divide the  classes,  and  I  believe  that  occasionally  even  no  attempt  is 
made  to  keep  the  mortality  of  separate  years  distinct ;  in  other  words, 
policies  recently  effected  are  grouped  with  old  policies,  and  the  general 
average  experience  found.  But  the  mortality  experience  of  a  com- 
pany varies  widely  according  to  the  class  of  policy,  and  varies  still 
more  according  to  the  date  of  issue.  Therefore  these  two  important 
elements  should  be  investigated  separately. 

The  following  method  of  investigation  provides  all  the  information 
which  can  be  reasonably  required,  and  does  this  by  the  use  of  one  set 
of  registers  only,  thus  minimizing  the  labor.     It  is  better  to  have  one 
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set  of  books  accurately  kept,  and  thoroughly  checked,  than  to  have 
two  sets  of  registers  giving  nearly  the  same  information.  The  liability 
to  error  is  greater  when  there  are  two  sets  of  books,  and  the  same  care 
cannot  be  expended  on  the  checking  processes. 

The  form  of  book  to  a  great  extent  speaks  for  itself,  but  one  or  two 
more  complete  explanations  may  perhaps  be  made. 

Column  2.  For  all  practical  purposes,  it  is  sufficient  to  insert  the 
month  of  entry  only  and  assume  that  policies  are  written  in  the  middle 
of  the  month.  In  many  cases  indeed  it  might  be  sufficiently  accurate 
to  omit  the  column  altogether  and  assume,  as  is  done  for  valuation  pur- 
poses, that  on  the  average  policies  are  issued  at  the  middle  of  the  year. 
This  would  materially  simplify  the  register  and  reduce  the  work  of 
mortality  investigation.  If  extreme  accuracy  were  desired  the  exact 
dates  of  entry  could  be  used,  but  this  would  cause  much  more  trouble 
in  adjusting  the  proportional  amounts  exposed  from  date  of  entry  to  the 
close  of  the  calendar  year,  also  the  fractional  exposure  during  year  of 
termination. 

Chlwmu  4  and  5.  The  valuation  factors  need  only  be  filled  in  once 
for  each  group.  It  is  unnecessary  to  place  them  opposite  individual 
policies,  because  all  policies  taken  in  the  same  year  carry  the  same 
value  per  thousand. 

Columns  6  and  7.  These  two  columns  provide  the  means  of  tracing 
the  mortality.  In  the  year  of  entry  they  give  the  fractional  exposure 
from  entry  to  31st  December.  The  practical  working  is  simple.  The 
clerk  who  makes  the  entry  in  the  register  has  before  him  a  small  card 
showing  the  decimal  of  a  year  from  the  middle  of  January,  from  the 
middle  of  February,  from  the  middle  of  March,  etc.,  based  on  one 
thousand  dollars  of  sum  assured.  This  card  should  also  give  the  mul- 
tiples for  the  more  usual  sums  assured,  and  may  include  the  propor- 
tional parts  when  sums  assured  are  payable  by  twenty  instalments. 
Unusual  amounts  require  a  single  multiplication  in  order  to  divide  off 
the  sum  assured  into  its  ' '  Proportional  Amounts  Exposed. ' ' 

Column  8  et  seq.  These  columns,  containing  the  fractional  exposures 
during  the  year  of  termination,  effect  a  double  purpose.  They  provide, 
in  the  first  place,  a  continuous  record  whereby  the  sums  assured  remain- 
ing in  force  at  the  end  of  any  year  may  be  obtained  without  re-summing; 
and,  secondly,  they  show  the  mortality  exposure  in  the  year  of  termina- 
tion. When  lapses  are  numerous,  as  in  the  first  year  or  two,  it  may 
be  more  convenient  to  get  the  totals  by  re -summing  Column  3  ;  but 
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the  deduction  system  can  be  inaugurated  at  any  time,  and  it  saves  a 
great  deal  of  time  when  the  discontinuances  are  few. 

The  schedule  is  prepared  in  such  a  way  as  to  cover  a  period  of  five 
years.*  In  the  spaces  at  the  foot  the  sums  assured  in  force  at  the  close 
of  each  year  for  valuation  purposes  are  shown,  also  the  sums  exposed 
to  mortality  risk  during  the  year.  In  the^e  also  the  values  per  thou- 
sand, and  the  total  value  at  the  close  of  each  year,  are  given. 

Loadings.  It  will  be  observed  that  the  gross  premium,  the  net  pre- 
mium, and  the  loadings  are  inserted  at  the  top  of  the  page  ;  this  affords 
a  means  of  ascertaining  the  loadings  approximately  with  great  ease. 
If  a  rigidly  accurate  statement  of  loadings  were  required,  it  would  seem 
to  be  almost  necessary  to  deal  with  each  policy  individually  because  of 
the  disturbing  elements,  half-yearly  and  quarterly  cases,  terminated 
policies,  changed  policies,  etc.  A  good  approximation  can  however  be 
obtained  by  using  the  loading  per  thousand  for  each  group,  ascertain- 
ing what  proportion  of  business  is  written  on  a  half-yearly  and  on  a 
quarterly  basis  so  as  to  make  proportionate  adjustment,  and  working 
out,  either  accurately  or  approximately,  the  loadings  received  m  respect 
of  policies  which  may  have  terminated  during  the  year.  The  cards  for 
terminated  policies  are  generally  taken  from  the  regular  files  and  sorted 
by  themselves  for  other  purposes,  so  it  is  an  easy  matter  to  compute, 
by  the  help  of  an  adding  machine,  the  loadings  received  from  this 
source  during  the  preceding  year. 

Net  Pi-emiums.  This  system  gives  accurately  the  net  premiums 
applicable  to  business  in  force  at  the  beginning  and  at  the  end  of  any 
year.  From  these  a  good  approximation  to  the  net  premiums  applica- 
ble to  the  income  can  be  very  easily  obtained  ;  or,  by  taking  account 
of  the  premiums  on  terminated  policies,  as  indicated  above  for  loadings, 
an  exact  statement  of  the  net  premiums  may  be  arrived  at. 

Ages.  The  age  at  issue,  being  the  nearest  age,  is  assumed  to  be  the 
exact  age  attained  ;  and  the  birthday,  by  this  assumption,  will  fall  on 
the  policy  anniversary.  During  any  calendar  year  the  life  assured  is 
exposed  to  mortality  risk  at  two  different  ages.  From  the  date  of  the 
policy  to  31st  December  the  exposure  is  at  age  of  entry  x ;  from  1st 
January  till  the  anniversary  date  the  exposure  is  still  at  age  x ;  but 
from  the  first  anniversary  to  31st  December  the  age  becomes  a;  -|-  1, 
and  so  on  from  year  to  year.  For  a  calendar  year  investigation  there- 
fore the  exposures  have  to  be  divided  so  as  to  conform  to  the  change 
of  ages. 

*In  the  printed  table  three  years  only  are  shown,  but  they  contain  all  the 
figures  used  in  illustration. — Ed. 
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The  schedule  as  above  given  is  filled  out  with  hypothetical  entries, 
and  the  actual  working  of  it  would  be  as  follows  :  — 

Valuation.  The  total  sums  assured  outstanding  appear  in  Column 
3,  the  value  per  thousand  is  inserted  in  Column  4,  and  the  result 
of  the  multiplication  in  Column  5. 

The  sums  assured  in  force  at  the  end  of  1902  are  obtained  by  sub- 
tracting the  terminations  during  the  year,  $1,000,  from  the  total  of 
the  policies  issued,  $48,300,  giving  the  net  amount  in  force,  $47,300. 
At  the  end  of  the  next  year  the  net  amount  in  force  is  obtained  by 
subtracting  the  terminations,  "exposed"  and  " not  exposed, "  $5,000 
in  all,  from  $47,300,  and  the  sums  assured  in  force  on  31st  December, 
1904,  by  subtracting  $11,000  from  $47,300. 

Calendar  year  mortality.  We  obtain  the  sums  assured  exposed  to 
risk  during  the  first  year  by  subtracting  from  the  total  of  Column  7 
the  amount  terminated  in  the  year  at  age  30  and  not  exposed,  the  net 
figure  being  22,350.  For  the  total  exposed  during  1903  we  have  to 
subtract  from  the  exposed  to  risk  during  1902  the  terminations  of 
1903,  namely  : 

24,950  —  1800=^23,150 
and  22, 350  —  1400  =  20, 950. 

The  total  exposed  during  the  calendar  year  is  therefore  23,150  exposed 
at  the  age  of  30,  and  20,950  exposed  at  the  age  of  31.  These  figures 
are  filled  out  in  red  ink*  at  the  appropriate  places  in  the  exposed 
columns,  and  are  then  copied  in  black  ink  into  Columns  6  and  7  oppo- 
site the  valuation  figures. 

Policy  year  mortality.  We  get  the  exposed  to  risk  at  once  from  the 
figures  now  contained  in  Columns  6  and  7  by  taking  the  figure'  in 
Column  7  opposite  one  year  and  adding  to  it  the  figure  in  Column  6 
for  the  next  year.  Thus  the  exposed  to  risk  in  the  first  policy  year 
consists  of  22,350  exposed  between  the  anniversary  of  the  policy  and 
31st  December,  1902,  and  21,350  exposed  between  1st  January  and 
the  anniversary  in  1903,  giving  the  total  exposure  of  43,700  running 
from  age  30  to  age  31  in  the  first  policy  year.  In  like  manner,  the 
exposed  to  risk  in  the  second  policy  year  is  38,350  at  age  31  to  32. 

Deaths.  In  the  case  of  terminations  by  death,  it  is  of  course  assumed 
that  the  policy  is  exposed  to  the  end  of  the  year.  The  age  at  death 
can  be  indicated  by  entering  in  red  ink  *  the  exposure  at  the  lower  or 
the  higher  age  according  as  the  death  took  place  before  or  after  the 

*  In  printing  the  forms,  heavy-faced  type  b  used  to  represent  the  figures  referred 
to  as  entered  in  red  ink. — Ed. 
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policy  anniversary.  This  makes  it  possible  to  place  each  death  iu  tlie 
exact  policy  year  in  which  it  took  place. 

Changes  and  restorations.  The  most  troublesome  matters  to  adjust 
to  a  system  of  this  kind  are  the  changes  and  restorations.  These  are 
not  very  numerous,  but  it  is  desirable  to  leave  a  considerable  amount 
of  space  at  the  foot  of  each  page  so  that  the  adjustment  may  be  made 
when  occasion  arises.  Generally  there  will  be  not  more  than  one  such 
case  on  a  page  in  any  year,  and  then  the  one  case  can  easily  be  added 
to  the  "Exposed"  and  the  "Not  Exposed"  sections  applicable  to 
that  year.  It  is  necessary  to  note  the  year  distinctly,  while  the  cause 
of  the  adjustment  can  be  shown  by  the  use  of  the  letters  "  C "  or 
"  R. "  If  the  columns  were  footed  each  year,  instead  of  obtaining  the 
figures  by  the  continuous  deduction  method,  the  same  trouble  would 
not  be  experienced  in  this  direction. 

System  of  checking.  The  sums  assured  in  force  at  the  end  of  any 
year  can  always  be  checked  from  other  records  of  the  company.  In 
addition  to  this  general  check,  it  may  be  desirable  to  verify  the  ter- 
minations by  summarizing  them  and  comparing  the  aggregate  result 
with  any  other  record  of  terminated  policies,  such  as  may  be  kept  for 
making  up  the  policy  exhibit.  If  the  work  is  carefully  done,  how- 
ever, the  figures  for  the  policy  exhibit  can  be  obtained  more  easily  from 
this  classified  register  than  from  any  other  source.  In  that  case,  it 
would  be  proper  to  check  off  the  termmated  policies  by  footing  the 
amounts  of  the  individual  cards  ;  this  can  be  done  very  quickly  by 
using  the  adding  machine. 

The  totals  for  each  page  have  to  be  summarized  for  two  purposes, 
valuation  and  mortality  investigation.  In  the  first  set  of  summaries 
each  year  would  be  kept  separate  and  each  class  of  policy  separate. 
These  results  again  would  be  brought  together  in  a  second  set  of  sum- 
maries which  would  combine  the  classes  and  show  the  reserves  and 
mortality  by  years  of  issue.  By  combining  the  years  the  reserves  and 
mortality  by  policy  classes  would  be  obtained.  Finally  the  totals  are 
brought  together  to  obtain  the  aggregate  results. 

Other  information  which  may  be  obtained  by  use  of  the  above  system 
may  be  briefly  mentioned  : — 

1.  Business  written  and  business  terminated  each  year  by  kinds 

and  ages. 

2.  Business  remaining  in  force  at  any  specified  date  by  years  of 

issue,  kinds,  and  ages. 

3.  Figures  for  Policy  Exhibit. 
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4.  Policy  valuation  at  the  eud  of  any  year  by  years  of  issue,  kiuds, 

and  ages. 

5.  General  mortality  results,  and  subdivision  according  to  kinds 

of  policy  and  years  of  entry.     The  effectiveness  of  the  selec- 
tion of  lives  is  made  apparent. 

6.  The  Death -Strain  or  Cost  of  Assurance  is  available  without 

much  labor. 

There  are  many  other  points  of  detail  to  which  reference  might  be 
made  and  explanations  given  ;  but  probably  the  foregoing  will  suffi- 
ciently indicate  the  general  plan  and  scope  of  the  system.  Perliaps 
this  book  may  seem  a  little  elaborate ;  but  I  have  found  that  a  clerk  of 
ordinary  intelligence  can  soon  make  himself  familiar  with  the  require- 
ments, while  if  a  good  clerk  is  placed  in  charge  of  the  work  he  can 
direct  the  daily  routine  so  that  most  of  the  actual  labor  is  undertaken 
by  mere  copyists. 
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Mortality  Experience  of   The   Travelers  Insur- 
ance Company  according  to  Age  at  Death, 
Cause  of  Death  and  Geographical 
Distribution. 


H.   J.   MESSENGER. 


The  following  mortality  experience  of  The  Travelers  Insurance 
Company  covers  4,002  life  claims  paid  during  the  eight  years  1897 
to  1904  inclusive,  arranged  in  nine  classes  by  cause  of  death  under 
the  Bertillon  System,  sub-divided  according  to  age  at  death  into  three 
age  groups — under  45,  45  to  59,  60  and  over — and  again  sub-divided 
into  four  geographical  groups — A,  B,  C  and  D,  which  can  be  approx- 
imately described  and  briefly  referred  to  as  the  North,  the  South,  the 
West  and  Canada. 

Outside  of  giving  the  results  for  the  different  classes  figures  are  given 
for  fourteen  of  the  more  important  diseases. 

Table  I  gives  the  geographical  classification  for  the  four  territorial 
divisions.  Division  D  consists  of  about  90%  Canadian  risks,  7% 
Mexican  risks  and  the  rest  from  other  foreign  countries,  so  that  prac- 
tically it  is  a  Canadian  experience. 

Table  II  gives  the  percentage  which  the  total  number  of  deaths  in 
each  class  without  geographical  subdivision  is  of  the  total  number  of 
deaths  for  three,  four,  five,  six,  seven  and  eight  years  respectively. 

Table  III  gives  the  number  of  death  claims  paid  during  the  eight 
years  experience,  classified  according  to  age,  geographical  distribution 
and  cause  of  death. 

Table  IV  is  the  same  as  Table  III  except  that  instead  of  giving  the 
number  of  claims  in  each  case  the  corresponding  percentages  are  given. 
Wherever  this  percentage  is  less  than  one  the  figures  are  omitted. 

Table  V  gives  for  the  experience  under  consideration  the  number  of 
yearly  deaths  per  thousand  exposed  to  risk,  classified  according  to  age 
but  ^\-ithout  geographical  subdivision. 

Table  II,  which  gives  the  percentages  of  the  different  classes  of 
diseases  for  the  entire  business  without  geographical  subdivision,  affords 


us  some  idea  of  the  cluuigcs  which  arc  taking  place  in  the  relative 
importance  of  these  different  classes,  as  each  column  of  percentages  in 
going  from  left  to  right  includes  one  more  year's  experience  than  the 
preceding  column.  No  pronounced  changes  which  seem  to  be  of  a 
permanent  character  are  noticed  except  in  two  cases.  The  percentage 
for  Digestive  Diseases  has  decrea.sed  in  the  five  years  from  11  to  9.6%, 
having  been  stationary  for  two  years,  decreased  in  the  other  tliree  and 
for  the  last  single  year — 1904 — being  only  9%.  On  the  other  hand, 
the  deaths  from  Violent  Causes  during  the  same  time  according  to  this 
table  have  increased  from  7.8%  to  9%,  having  decreased  '/lo  of  1%  one 
year,  remained  stationary  one  year,  increased  for  three  years  and  for 
the  last  single  year — 1904 — being  10.5%. 

Coming  to  Tables  III  and  IV  the  figures  tell  their  own  story  and 
attention  will  be  called  only  to  the  main  features  and  particularly  to  a 
comparison  of  the  two  principal  geographical  divisions — the  North  and 
the  South — as  the  experience  for  the  other  two  sections,  the  West  and 
Canada,  is  not  sufficiently  large  to  be  given  much  consideration  except 
possibly  in  the  case  of  the  most  important  diseases. 

The  results  for  Class  I,  General  Diseases  A,  which  includes  Typhoid 
Fever,  show,  as  in  the  case  of  nearly  all  similar  tables,  a  much  higher 
mortality  in  the  South  than  in  the  North. 

Class  II,  General  Diseases  B,  shows  a  somewhat  higher  mortality  m 
the  North  than  in  the  South,  although  not  to  a  very  great  extent. 
The  experience  for  Tuberculosis  in  this  class  is  not  materially  higher 
in  the  North  than  in  the  South,  but  for  Canada  at  ages  under  forty- 
five  the  figures  are  rather  startling,  being  32.4%  of  the  total  number 
of  deaths  and  in  exact  numbers  being  22  out  of  68.  This  percentage 
is  just  about  the  same  as  the  experience  of  the  IMutual  Life  for  the 
fifty-six  years  1843  to  1898  inclusive,  published  in  1900,  but  The 
Travelers'  experience  here  given  is  much  more  recent  and  a  better 
showing  was  expected,  A  further  investigation  on  this  particular 
point  shows  that  of  the  22  deaths  from  Tuberculosis  in  Section  D,  5 
were  Mexican  risks.  No  other  instance  has  been  discovered  in  this 
experience  where  the  few  Mexican  risks  exerted  so  great  an  influence 
on  the  mortality  rate.  Cancer,  also  in  this  class,  is  seen  to  be  con- 
siderably more  prevalent  in  the  North  than  in  the  South  and  reaches 
the  very  high  rate  of  15.2%  in  the  West  for  ages  sixty  and  over. 
But  this  very  high  rate  in  the  West  may  be  an  irregularity  due  to  a 
small  exposure. 

In  Class  III,  Diseases  of  the  Nervous  System,  where  Apoplexy  is  the 
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principal  disease,  the  figures  do  not  show  any  great  variation  from  the 
standpoint  of  geographical  distribution. 

In  Class  IV,  Diseases  of  the  Circulatory  System,  we  find  the  rate 
relatively  low  in  the  South  and  high  in  all  other  sections  of  the  country, 
with  Organic  Heart  Disease  by  far  the  most  common  cause  of  death. 

Class  V,  Diseases  of  the  Respiratory  System,  with  Pneumonia  head- 
ing the  list,  shows  a  somewhat  similar  result — a  comparatively  low  rate 
for  the  South  and  a  high  rate  in  other  sections  of  the  country. 

Class  VI,  Diseases  of  the  Digestive  System,  does  not  show  any  strik- 
ing differences  in  difierent  parts  of  the  country  as  a  class.  It  is  inter- 
esting to  note,  however,  that  there  are  in  actual  numbers  nine  times  as 
many  cases  of  Appendicitis  in  the  North  as  in  the  South  but  only  twice 
as  many  cases  of  Inflammation  of  the  Bowels. 

Class  VII,  Geuito-Urinary  Diseases,  shows,  contrary  to  what  is  a 
quite  general  impression,  that  Bright' s  Disease  is  much  more  prevalent 
in  the  South  than  in  the  North.     This  is  true  for  all  three  age  groups. 

In  Class  VIII,  Violent  Causes,  the  highest  percentage  is  in  the 
West— 10.1%,  while  the  South  has  9.8%  and  the  North  8.6%.  In 
this  connection  it  is  interesting  to  note  that  while  the  table  shows  in 
actual  numbers  more  than  four  times  as  many  suicides  in  the  North  as 
in  the  South,  it  also  shows  more  than  three  times  as  many  homicides 
in  the  South  as  in  the  North. 

Although  not  given  in  the  tables  here  submitted,  the  details  of  this 
experience  indicate  that  among  select  risks  those  infectious  or  contagious 
diseases  which  at  times  are  apt  to  throw  the  community  into  a  panic, 
are  really  insignificant  compared  with  the  well-known  diseases  of  every- 
day life.  Out  of  the  4,002  deaths  in  this  experience  only  5  Avere  due 
to  Smallpox,  1  to  Diphtheria  and  none  to  Yellow  Fever.  On  the  other 
hand,  Tuberculosis  caused  356  deaths,  Apoplexy  397,  Organic  Heart 
Disease  401,  Pneumonia  352,  and  Bright's  Disease  357.  Malarial 
Fever  is  known  to  be  particularly  prevalent  in  the  South,  but  this 
experience  would  seem  to  indicate  that  it  is,  comparatively  speaking, 
much  more  prevalent  in  that  section  of  the  country  than  generally 
supposed.  Out  of  a  total  of  784  deaths  in  the  South,  19,  or  2.4%, 
were  caused  by  Malarial  Fever,  while  out  of  2,624  deaths  in  the  North 
only  one  was  attributed  to  Malarial  Fever. 

From  Table  V  it  is  seen  that  of  the  fourteen  important  diseases 
mentioned.  Typhoid  Fever  is  the  only  one  which  is  particularly  fatal 
at  the  younger  ages.  Tuberculosis  and  Appendicitis  have  respect 
neither  for  youth  or  old  age,  while  all  of  the  other  important  diseases, 
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with  the  exception  of  those  of  childhood,  are  increasingly  fatal  with 
incrcA«>  in  age,  most  of  them  rapidly  so.  This  applies  to  Suicides  and 
to  other  deaths  from  Violent  Causes,  including  general  accidents. 
Although  the  probability  of  meeting  with  an  accident  is  as  great  with 
the  young  as  with  the  old,  the  chance  of  the  accident  proving  fatal  is 
materially  greater  with  the  old. 

The  figures  submitted  in  the  following  tables  show  the  relative 
importance  and  prevaleucy  of  the  different  diseases.  As  to  the 
mortality  rate  in  the  different  sections  according  to  this  experience, 
it  can  be  said  in  a  general  way  that  if  the  South  be  divided  into  two 
sections — one  representmg  the  Northern  tier  of  Southern  States  and 
the  other  representing  the  Southern  tier  of  Southern  States — then  the 
Northern  tier  shows  a  mortality  rate  10  to  15  points  above  that  of 
the  North,  and  the  Southern  tier  a  mortality  rate  20  to  25  points 
above  that  of  the  North. 

The  general  experience  of  this  Company,  like  that  of  nearly  all 
American  life  companies,  shows  a  much  higher  mortality  rate  on  low 
premium  policies,  and  an  investigation  of  the  Company's  business  a 
few  years  ago  developed  the  fact  that  the  percentage  of  low  premium 
policies  is  comparatively  much  greater  in  the  South  than  in  the  North. 
The  question  arises,  therefore  :  How  much  of  the  higher  mortality  rate 
in  the  South  is  due  to  the  fact  that  low  premium  policies  predominate 
in  that  section,  and  how  much  is  due  to  general  conditions  affecting 
longevity  ?  The  Company  is  now  making  an  investigation  to  find  the 
relative  mortality  rate  according  to  this  experience  in  the  North  and 
the  South,  confined,  first,  to  Ordinary  Life  Policies,  and,  second,  to 
20-Payment  Life  Policies,  K  the  investigation  furnishes  any  valuable 
information  the  Society  will  be  informed  of  the  general  character  of 
the  results. 
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TABLE  L 
Geographical  Classification. 


Group  A. 

Maine, 

New  Hampshire, 

Vermont, 

Massachusetts, 

Ehode  Island, 

Connecticut, 

New  York, 

New  Jersey, 

Pennsylvania, 

Ohio, 

Indiana, 

Illinois, 

Michigan, 

Wisconsin, 

Minnesota, 

Iowa, 

Missouri. 


B. 

Delaware, 

Maryland, 

Dist.  of  Columbia, 

Virginia, 

West  Virginia, 

North  Carolina, 

South  Carolina, 

Greorgia, 

Florida, 

Kentucky, 

Tennessee, 

Alabama, 

Mississippi, 

Louisiana, 

Texas, 

Arkansas, 


Kansas, 

Montana, 

Nebraska, 

North  Dakota,, 

South  Dakota, 

Wyoming, 

Colorado, 

New  Mexico, 

Arizona, 

Utah, 

Nevada, 

Idaho, 

Indian  Territory, 

Oklahoma, 

Washington, 

Oregon, 

California, 

Alaska. 


D. 

Canada, 
Mexico, 

and  other  foreign 

countries. 


TABLE  II. 

Percextage  which  number  of  Death  Claims  in  each  class  is 
of  the  total  number  of  claims. 


Classes.  97-99.  97-1900.  97-1901.  97-1902.  97-1903.  97-1904. 

General  A 7  8  7.9  8  8.3  8.4 

General  B 17.3  17  16.6  16.5  17.1  17.1 

Nervous  System 16.5  16.8  16.7  16.8  16  15.8 

Circulatory  System 14.3  14.7  15.3  14.8  14.9  15.1 

Eespiratory  System 10.7  10.7  11.4  11.2  10.4  10.4 

Digestive  System 11  11  10.3  10.3  9.7  9.6 

Gen. -Urinary  System..  11.7  11  11.1  11.2  11.6  11.3 

Violent  Causes 7.8  7.7  7.7  8.2  8.7  9.0 

Unclassified 3.2  3.1  2.9  2.9  3.3  3.3 
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TABLE  III. 
Death  Claims  1897-1904  Inclusive. 


Under  45. 
A     B      C     D 


Cla&s  1 94  63  10  4 

Typhoid  Fever 64  45  7  4 

Class  II 138  60  22  27 

Tuberculosis 109  47  14  22 

Cancer 12  4  2  2 

Diabetes 13  —  1  — 

Class  III 48  23  8  7 

Apoplexy 17  7  5  3 

Paralysis 4  3  —  — 

Insanity  and  General 

Paralysis 14  1  1  1 

Class  IV 39  12  4  8 

Organic  Heart  Dis...  28  6  2  6 

Angina  Pectoris 1  1  —  — 

Class  V 83  27  11  5 

Pneumonia 77  24  10  .    5 

Class  VI 66  21  5  3 

Appendicitis 23  3  1  — 

Cirrhosis  of  Liver...  7  2  1  — 

Class  VII 37  27  8  5 

Bright' s  Disease  and 

Nephritis 29  23  6  4 

Class  VIII 93  44  10  9 

Suicides 19  7  2  — 

Falls    and    Falling 

Bodies 17  6  1  1 

Cla&s  IX 17  5  —  — 

ToUil 616  282  78  68 


AGE  ATTAINED. 

46-59. 

GO  and 

aver. 

A 

B 

C 

D 

A 

B 

C 

D 

61 

31 

3 

16 

36 

13 

2 

5 

31 

16 

1 

8 

3 

3 

— 

2 
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48 

10 

24 

136 

25 

18 

75 

21 

4 

12 

37 

n 

— 

4 

64 

12 

4 

10 

59 

7 

7 

10 

11 

10 

— 

— 

30 

1 

— 

3 

157 

52 

16 

19 

229 

35 

2 

34 

90 

35 

11 

9 

174 

28 

1 

17 

16 

2 

— 

4 

15 

4 

— 

5 

12 

1 

2 

1 

4 

— 

— 

1 

153 

38 

16 

16 

228 

35 

12 

42 

107 

20 

12 

11 

150 

23 

9 

30 

17 

6 

4 

3 

28 

7 

— 

6 

85 

22 

8 

17 

120 

17 

5 

17 

70 

18 

6 

12 

95 

13 

5 

16 

98 

32 

8 

18 

90 

23 

7 

13 

20 

2 

— 

1 

3 

— 

— 

2 

9 

4 

2 

3 

21 

2 

— 

1 

95 

38 

12 

14 

152 

34 

9 

22 

83 

30 

11 

12 

110 

31 

5 

13 

96 

21 

9 

15 

36 

12 

2 

12 

37 

4 

3 

2 

10 

4 

— 

2 

15 

2 

— 

3 

9 

— 

— 

3 

17 

19 

— 

5 

50 

8 

— 

12 

931 

301 

82 

144 

1077 

202 

46  175 
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TABLE  IV. 

Death  Claims  1897-1904  Inclusive. 

Percentages  by  Cause  of  Death. 

AGE  ATTAINED. 
Under  45.  43-59.  60  and  over. 

ABCDABCDABCD 

Class  1 15.3  22.3  12.8    5.9     6.6  10.3    3.7  11.1     3.3    6.4  4.3  2.9 

Typhoid  Fever...  10.4  16.0    9.0    5.9     3.3    5.3     1.2    5.6     —      1.5  —  1.1 

Class  II 22.4  21.3  28.2  39.7  18.2  15.9  12.2  16.7  12.6  12.4  15.2  10.3 

Tuberculosis 17.7  16.7  17.9  32.4     8.1     7.0    4.9    8.3     3.4    5.4  —  2.3 

Cancer 1.9     1.4    2,6    2.9     6.9    4.0    4.9     6.9     5.5    3.5  15.2  5.7 

Diabetes 2.1     —      1.3    —      1.2    3.3    —      —      2.8    —  —  1.7 

Class  III 7.8    8.2  10.3  10.3  16.9  17.3  19.5  13.2  21.3  17.3  4.3  19.4 

Apoplexy 2.8    2.5    6.4    4.4     9.7  11.6  13.4    6.3  16.2  13.9  2.2  9.7 

Paralysis —      1.1     —      —       1.7     —      —      2.8     1.4     2.0  —  2.9 

Insanity  and  Gen- 
eral Paralysis..    2.3    —      1.3    1.5     1.3    —      2.4      —     —     —  —  — 

Class  IV 6.3    4.3    5.1  11.8  16.4  12.6  19.5  11.1  21.2  17.3  26.1  24.0 

Organic  Heart  Dis.  4.5    2.1     2.6    8.8   11.5    6.6  14.6     7.6  13.9  11.4  19.6  17.1 

Angina  Pectoris...    —     —      —      —      1.8    2.0    4.9    2.1     2.6    3.5  —  3.4 

Class  V 13.5    9.6  14.1     7.4     9.1    7.3    9.8  11.8  11.1    8.4  10.9  9.7 

Pneumonia 12.5    8.5  12.8    7.4     7.5    6.0    7.3    8.3     8.8    6.4  10.9  9.1 

Class  VI 10.7    7.4    6.4    4.4  10.5  10.6    9.8  12.5     8.4  11.4  15.2  7.4 

Appendicitis 3.7     1.1     1.3     —      2.1     —      —      —      _      —  —  1.1 

Cirrhosis  of  Liver.     1.1     —      1.3     —      —      1.3     2.4     2.1      1.9     —  —  — 

Class  VII 6.0    9.6  10.3    7.4  10.2  12.6  14.6    9.7  14.1  16.8  19.6  12.6 

Bright' s     Disease 

and  Nephritis.    4.7    8.2    7.7    5.9     8.9  10.0  13.4    8.3  10.2  15.3  10.9  7.4 

Class  VIII 15.1  1.5.6  12.8  13.2  10.3    7.0  11.0  10.4     3.3    5.9  4.3  6.9 

Suicides 3.1     2.5    2.6    —      4.0     1.3    3.7     1.4     —      2.0  —  1.1 

Falls  and  Falling 

Bodies 2.8    2.1     1.3     1.5     1.6    —      —      2.1     —      —  —  1.7 

Class  IX 2.8    1.8    —     —      1.8    6.3    —     3.5     4.6    4.0  —  6.9 
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TABLE  V. 

Death  Claims  1897-1904  Inclusive. 

Shoiving  Number  of  Deaths  Each  Year  per  1,000  Exposed. 


Under  4^. 

CiASS  1 88 

Typhoid  Fever 61 

Class  II 1.26 

Tuberculosis .98 

Cancer .10 

Diabetes 07 

Class  III 45 

Apoplexy .17 

Paralysis .04 

Insanity  and  General  Paralysis..  .08 

Class  IV..... 33 

Organic  Heart  Disease .21 

Angina  Pectoris .01 

Class  V 64 

Pneumonia .59 

Class  VI .49 

Appendicitis .14 

Cirrhosis  of  Liver .05 

Class  VII 39 

Bright's  Disease  and  Nephritis..  .31 

Class  VIII 80 

Suicides .14 

Falls  and  Falling  Bodies 13 

Class  IX 12 

Total 5.34 


i5-59. 

60  and  over. 

Total. 

.93 

1.61 

.97 

.47 

.23 

.53 

2.10 

5.31 

1.95 

.94 

1.46 

L02 

.75 

2.38 

.55 

.18 

.98 

.20 

2.03 

8.64 

1.80 

1.20 

6.31 

LIS 

.18 

.69 

.15 

.13 

.17 

.11 

1.86 

9.07 

1.72 

1.24 

6.03 

L15 

.25 

1.18 

.21 

1.11 

4.56 

1.19 

.90 

3.70 

1.01 

1.30 

3.82 

Lie 

.19 

.14 

.16 

.16 

.69 

.15 

1.34 

6.23 

L29 

L14 

4.56 

1.02 

1.18 

1.78 

1.03 

.38 

.46 

.26 

.16 

.34 

.16 

.33 


12.17 


2.01 


43.01 


.38 


11.43 
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Abstract  of  the  Discussion  of  Papers  read  at  the 
Previous  Meeting. 


THE   THEORY   OF   LINES   FROM   A   FIKE  XJNDERWRITINa   STANDPOINT — 
W.  S.  NICHOLS. 

Vol.  IX,  Page  1. 
Written  Discussion. 

Mr.  Henderson  :  Of  the  assumptions  made  by  Professor  "VVliitney,  the  first 
that  the  net  rates  are  accurate  eliminates  a  consideration  which  while  not  entirely 
negligible  is  of  much  less  importance  in  life  insurance  than  in  the  other  branches 
of  the  business.  The  same  may  be  said  of  the  second  regarding  conflagration 
hazard.  The  third  that  all  losses  are  total  is,  of  coui-se,  strictly  true  in  life  insur- 
ance, while  the  fourth  will  appear  less  formidable  if  put  in  the  form  of  a  state- 
ment that  a  difference  in  the  amount  at  risk  is  considered  as  constituting  distinct 
classes,  even  without  any  difference  in  the  probability  of  a  loss.  The  fifth  assump- 
tion it  appears  to  me  is  the  important  one,  namely,  that  the  loading  for  profit  is 
a  fixed  percentage  of  the  net  premium  for  the  risk.  This  assumption  assimilates 
the  problem  to  the  case  of  a  Life  company  distributing  the  profit  from  mortality  in 
proportion  to  the  expected  death  strain. 

Bearing  in  mind  that  p^  is  the  probability  of  a  loss,  and  corresponds  to  q^  in  life 

insurance,  so  that  n^~  corresponds  to  n^—  or  njc^  where  n^  is  the  number  at  risk 

at  age  x,  we  see  that  the  square  of  Prof.  Whitney's  index  of  profit  stability  is  the 
equivalent  of  the  function  suggested  by  me  in  a  paper  read  last  May  as  the  proper 
basis  of  comparison.  Prof.  Whitney's  index  in  fact  corresponds  to  the  measure 
of  precision  in  the  theory  of  errors,  while  the  other  corresponds  to  the  weight. 

Perhaps  alternative  proofs  of  his  two  fundamental  propositions  may  not  be 
unprofitable. 

tTT    !_  T,       (2a,.Ci)*        (Sn,.a,.p,.)^ 

We  have  r  =  - — ^^  =  — '-1£1U . 

Sa/ej'         ^riia/Piqi 

Taking  logarithms,  differentiating  with  respect  to  o,.  and  equating  to  zero,  we  get 

2n-pi         ^nfLiVi^li                        ^'"'fli^PiQ 
V =  Ni 2 —     or     0.7,.  =  -= i 

=  constant  for  all  values  oii  =  k  say.  That  is,  for  a  maximum  of  I  we  must  have 
a,-7j  the  same  for  all  classes  or  a^  inversely  proportional  to  q^.     It  is  easily  seen  that 

dl  k 

this  does  give  a  maximum  of  /,  for  -—  is  positive  for  values  of  a,  less  than  -. 

dUi      ^  qi 
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it 

Substituting  then  -  for  a^  in  the  exprei5sion  for  /we  get 

This  corresponds  to  the  theorem  in  the  ordinary  theory  of  errors  that  tlie 
weight  of  the  average  of  several  items  is  equal  to  tlie  sum  of  the  weights  of  the 
separate  items,  provided  in  forming  the  average,  each  item  is  given  its  proper 
weight. 

The  problem  discussed  in  this  paper  is  that  of  the  ideally  most  desirable  distri- 
bution of  a  given  number  of  risks  ;  a  more  practical  problem  is  to  determine  tlie 
limit  of  permissible  departure  from  this  ideal  arrangement. 

Mr.  Nichols  :  The  theory  of  lines  as  presented  in  my  paper  was  based  on  the 
equivalence  of  a  certain  fictitious  class  of  risks  to  the  aggregate  of  a  number  of 
classes  considered  with  regard  to  the  probability  of  a  given  loss.  It  was  assumed 
in  the  demonstration  on  page  4  of  the  Transactions  that  the  following  relations 
existed  : 

a*  =  2  a,.';  ac  =  I,  a-r,.;  aV  =  S  a^V- 

i  =  l  i  =  l  t=l 

The  equivalence  in  question  might  seem  axiomatic  in  its  character,  but  its 
soundness  as  a  matliematical  assumption  may  be  open  to  question  in  view  of  the 
recent  advances  of  that  science  through  which  its  foundations  have  been  re-estab- 
lished on  more  vigorous  logical  basis.  The  following  demonstration  of  this 
equivalence,  for  which  I  am  again  indebted  to  Mr.  AVhitney,  removes  whatever 
flaw  in  the  mathematical  argument  might  be  due  to  its  omission. 

In  a  certain  class 

Let  7ii  =  the  number  of  risks. 

Let  Oj  =  the  amount  at  risk  on  each  risk. 

Let  pi  =  the  probability  of  the  loss  of  the  amount  at  risk,  viz.,  a^ 

Let  <7i  ^  1  — pi- 

Let  Ci=pjni,  the  expected  number  of  losses. 

1 
Let  A,  ^  ,  /  -^ . 

Then  the  probability  of  a  loss  between  a^x  and  Oi(x  -f-  dx)  is  —j=-  e  '    dx. 

y-ir 

For  a  second  class  let  us  use  the  same  symbols  in  the  same  way  but  with  the  sub- 
script 2.  Then  the  probability  of  the  concurrence  during  the  period  under  consid- 
eration of  a  loss  between  OjZ  and  a^lx  -\-  dx)  in  the  first  class  and  a  loss  between  a^y 

and  a,(2/ +  dy)  in  the  second  class  is  ^=e  ~  {  ^^^^"^  ~''^^*  + '^^'^^  ~ ''='^' }  rf^y  • 

The  probability  of  a  loss  greater  than  ajX  -f  o^y  =  [oj  oz]  and  less  than 
a^x -\- Ooy  =  ai2{^ -\- dz)  for  all  possible  values  of  x  and  y  is  the  volmne  of  the 

surface  ,^M,  ^  -  i  VU-M^  +  V(2/-c.n 
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between  the  planes  a,x  -f  a^y  =  aj  ^  and  ajZ  +  a^y  =  «], 2 (2  +  ^z)  . 

If  O]  2'  is  taken  equal  to  a^'  +  c^z*  then  2  is  the  perpendicular  distance  from  the 
origin  to  the  plane  a^x  -\-  a^y  =  ai  2^  • 

By  turning  the  axes  until  one  of  them  is  parallel  to  the  plane  ajX  -|-  a^y  =  aj  02 
this  elementary  volume  is  found  to  be 

^,2      — ^i,2''(z  — ^1,2)*  , 
— 7=  e  dz 

]/ir 

where  Oj^  2Ci,  2  =  <^iCi  +  "2<'2  ^"*i 

If  instead  of  A,^,  A,^  h,  ^  we  write  — - —  „, where  the  6*3  are  the  standard 

deviations  the  last  relation  becomes  c'i,2''ei,2''^«i'^i*  +  ^2%^  • 

The  probability  then  of  a  joint  loss  in  the  two  classes  between  aj  oz  and  aj  i[z-\-  dz) 
is  the  same  as  the  probability  of  a  loss  between  01^2^  ^^^  %,2(2  -\-dz)  in  the  single 
class  for  which 

ai^2^  =  "i^  +  ^2'' 

«l,2Cl,2  =  «lCl  +  «2C2 
«i,  2''' «!,  2^  =  «1^«1^  +  a2^«2^  • 

The  two  classes  then  are  equivalent  to  a  single  fictitious  third  class.  Another 
class  may  be  united  with  this  class  and  so  on,  so  that  finally  we  have  the  result 
that  N  classes  are  equivalent  to  a  single  class  (characterized  by  an  absence  of 
subscripts )  for  which 

1 

JV 

1  '* 

N 
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A  NOTE   ON    PERSONAL   SELECTION— F.    U.    JOHNSTON. 

Vol.  IX,  Page  9. 
Written  Discussion. 

Mr.  Ogden  :  When  the  option  of  Terra  Extension  was  first  introduced  it  waa 
generally  believed  there  would  be  a  strong  selection  against  the  Company.  It  was 
argued  that  people  in  a  poor  state  of  health  who  did  not  expect  to  live  beyond  the 
extended  insurance  term,  would  cease  paying  the  premiums  on  their  policies. 
Those  who  argued  in  that  fashion  did  not  take  cognizance  of  two  things  ;  first, 
that  the  policy-liolder  was  not  as  well  educated  to  the  advantage  of  the  term  exten- 
sion option  as  an  insurance  expert,  and  therefore  he  miglit  fear  to  complicate  the 
payment  of  the  original  contract  with  which  he  was  thoroughly  familiar,  and  would 
hesitate  to  let  hLs  policy  lapse  when  there  was  a  likelihood  of  its  maturing  as  a 
claim  at  a  not  very  distant  period.  Secondly,  that  as  most  sick  people  or  impaired 
lives  have  great  confidence  in  their  ultimate  recovery,  they  would  not  expect  to  die 
within  tiie  term  extension  period,  and  would  again  hesitate  to  take  advantage  of 
the  Term  Extension  option  for  fear  they  might  live  beyond  the  period  and  die 
without  insurance. 

In  Mr.  Bloomfield  J.  Miller's  discussion  of  Mr.  William  Hendrey's  paper  on 
Extended  Term  Insurance,  found  on  page  87,  volume  4,  of  the  Transactions, 
he  says  :  "It  has  been  suggested  that  there  is  a  special  moral  hazard  to  be  feared 
toward  the  end  of  the  period  of  the  Extended  Insurance,"  and  he  adds  :  "but  I 
do  not  think  that  the  Experience  of  the  Mutual  Benefit  has  offered  any  justifica- 
tion for  this  apprehension."  What  Mr.  Miller  considered  as  true  based  on  the 
Company's  Experience  of  ten  years  ago  also  holds  true  to-day. 

As  the  Mutual  Benefit  was  the  first  Company  to  introduce  the  Extended  Insur- 
ance feature,  its  experience  will  probably  be  of  interest  to  the  members.  I  take 
pleasure,  therefore,  in  submitting  the  Mortality  Experience  of  this  Company,  under 
Extended  Insurance  for  the  years  1879-1904,  the  expected  death  losses  being 
measured  by  the  American  Table  of  Mortality.  The  year  of  membership  refers 
to  the  year  of  the  original  policy. 

For  purposes  of  comparison  I  have  added  a  column  of  the  percentages  of  the 
Actual  to  Expected  Losses  covering  the  3d-57th  years  of  membership  of  the 
general  experience  of  the  Company  for  the  years  1845-1904.  While  the  general 
experience  covers  a  period  of  60  years,  and  the  experience  on  Extended  Policies 
only  26  years,  it  is  not  believed  that  this  difference  would  be  of  sufficient  impor- 
tance to  change  the  results.  It  might  be  well,  however,  to  exclude  the  31st-57th 
years  of  membership,  as  the  amount  of  Expected  and  Actual  Losses  is  too  small  to 
prevent  fluctuation  and  one  might  readily  be  led  to  believe  that  the  Mortality 
decreased  above  the  30th  year,  whereas,  the  deviation  is  probably  due  to  accidental 
fluctuation. 
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Mu.  K.  CJ.  IIi'NTEU  :  In  tlie  first  part  of  his  paper,  Mr.  JohriBton  deals  with 
tlio  sflootion  wliidi  is  exercised  by  the  upjdicant  in  favor  of  the  Company  on  high- 
pritod  policies,  and  ^i^cs,  as  a  cause  for  the  high  mortality  on  the  cheaper  forms 
the  definite  knowledge  that  applicants  have  of  their  own  condition,  or  the  instinc- 
tive feeling  that  they  are  not  good  risks.  As  to  the  first  of  those  reasons  we  are 
all  agreed,  but  I  am  inclined  to  believe  that  the  instinctive  feeling  is  apt  to  be 
over-estimated.  If  insurance  was  sought  by  applicants,  there  might  be  a  strong 
evidence  of  selection  on  account  of  this  instinctive  feeling,  but  in  this  country,  the 
large  majority  of  men  are  persuaded  to  take  insurance,  and  do  not  apply  for  it 
voluntarily.  It  seems  to  me,  therefore,  that  there  is  another  reason  for  selection 
in  favor  of  or  against  the  Company — namely,  the  unconscious  division  of  the  appli- 
cants into  a  provident  and  an  improvident  class  ;  that  is  to  say,  the  applicants  for 
limited  payment  or  endowment  policies  are,  as  a  rule,  a  thrifty  class  of  people, 
whereas,  those  who  take  cheaper  forms  are  not  so  mindful  of  the  future,  but  wish 
to  obtain  insurance  at  the  lowest  possible  cost.  Mr.  McClintock,  in  discussing  the 
paper  on  the  effect  of  total  abstainers,  states  that  a  large  portion  of  the  community 
is  composed  of  those  who  are  physically  weak  by  nature  and  those  who  are  morally 
weak  by  nature  ;  and  that  it  was  his  belief  that  this  class  which  he  calls  the  weak 
class,  would  contain,  as  compared  with  the  strong  class  a  larger  proportion  of  non- 
abstainers  and  a  smaller  proportion  of  abstainers.  An  analogous  line  of  reasoning 
seems  to  me  to  account  partly,  for  the  higher  mortality  among  those  who  take  the 
cheaper  forms  of  insurance,  those  provident  by  nature,  applying  for  Limited  Pay- 
ment and  Endowment  policies,  as  against  the  improvident  by  nature  who  take 
Ordinary  Life  and  Term  policies. 

The  figures  which  Mr.  Johnston  submits  to  indicate  wdiether  there  is  a  personal 
selection  against  the  Company  in  the  case  of  discontinuance  are  very  interesting  in 
view  of  the  opinions  expressed  in  the  past  on  the  same  subject.  Dr.  Sprague,  in 
discussing  the  law  of  maximum  mortality  states  that  he  could  account  for  the 
maximum  in  no  other  way  than  the  injurious  effect  which  withdrawals  had  upon 
the  rate  of  mortality.  In  189-5,  however.  Dr.  Sprague  admitted  that  he  entertained 
considerable  doubt  as  to  the  injurious  effect  upon  the  rate  of  mortality  by  with- 
drawals. Mr.  Chatham  on  the  other  hand  endeavored  to  prove  that  those  who 
withdrew  were  better  lives  than  those  who  remained,  but  his  conclusions  have  not 
generally  been  accepted. 

In  the  last  part  of  Mr.  Johnston's  paper,  a  table  is  given  showing  the  various 
reasons  for  members  lapsing  their  polices,  and  it  is  shown  that  72%  discontinued 
their  policies  from  "  lack  of  funds."  This  reason,  however,  probably  includes  all 
those  who  ceased  paying  from  inconvenience,  and  not  entirely  from  necessity.  It 
is  interesting  to  note  in  this  connection,  that  Mr.  Besant  stated  before  the  Institute 
of  Actuaries  that  he  had  investigated  1,085  cases  in  a  company  doing  a  steady  new 
business,  and  found  that  77  %  of  the  whole  had  been  discontinued  on  account  of 
"lack  of  funds."  As  these  statistics  corroborate  Mr.  Johnston's  figures,  we  are 
safe  in  assuming  that  about  three-quarters  of  the  cases  were  lapsed  by  reason  of  it 
being  inconvenient  to  pay  the  premium  when  due.  It  is  probable  that  those  who 
are  either  occasionally  or  chronically  "hard  up "  are  not  as  good  risks  as  the  more 
thrifty  part  of  the  population.  If,  therefore,  the  majority  of  those  who  lapse  are 
somewhat  below  par,  it  follows  that  such  discontinuance  would  have  a  good  effect 
upon  the  mortality  of  those  who  continue  with  the  Company. 
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In  endeavoring  to  forecast  the  effect  of  selection  in  favor  of  or  against  a  com- 
pany, under  various  options,  actuaries  have  generally  formed  their  opinions  from 
the  standpoint  of  an  educated  insurance  expert,  and  not  that  of  an  untrained  lay- 
man ;  and  thus  they  have  failed  to  take  account  of  the  conditions  and  habits  of 
thought  of  the  insured.  The  actuary  is  apt  to  base  his  conclusions  on  what  he 
personally  would  do  in  given  circumstances,  forgetting  that  the  insured  has  not 
his  knowledge.  On  the  one  hand,  we  have  the  actuary  who  imderstands  the  value 
of  the  policies,  whose  salary  is  not  generally  dependent  on  business  conditions  in 
the  community  and  who  realizes  fully  the  responsibility  to  his  dependents  ;  while, 
on  the  other  hand,  we  usually  have  a  man  whose  remuneration  depends  upon  the 
profitableness  of  his  business  or  the  demand  for  his  skill,  to  whom  necessity  gener- 
ally appeals  more  strongly  than  responsibility,  and  to  whom  inconvenience  would 
be  a  good  excuse  for  not  paying  the  premium. 

Oral  Discussion. 

Mr.  Henderson  :  Mr.  President,  before  we  leave  Mr.  Johnston's  paper,  I 
would  like  to  have  an  opportunity  to  criticise  it. 

His  paper  reminded  me  of  a  little  investigation  which  I  made  some  years  ago 
and  never  found  time  to  carry  forward  to  a  point  where  I  considered  it  worth 
while  to  publish  it  as  a  paper  or  anything  of  that  kind.  In  fact,  I  may  say  that 
I  dropped  it  because  the  results  which  were  coming  out  did  not  agree  with  my 
preconceived  ideas  at  that  time,  and  I  had  no  time  to  carry  it  to  what  I  considered 
the  extent  that  would  be  necessary  to  convince  me  to  the  contrary.  But,  I  will 
just  give  you  the  results  as  far  as  they  went. 

It  was  an  investigation  of  the  detailed  experience  of  the  Institute  on  which  the 
number  of  deaths  was  arranged  by  the  age  at  issue,  and  it  was  an  endeavor  to  ascer- 
tain the  degree  of  correlation  between  the  withdrawals,  or  the  rate  of  withdrawal  in 
any  one  year,  and  to  the  rate  of  mortality  in  the  following  year,  as  to  whether  a  high 
rate  of  withdrawal  was  followed  by  a  high  or  low  rate  of  mortality  in  the  following 
year  among  the  continuing  policy  holders,  the  method  adopted  being  to  take  the 
ungraduated  rates  of  mortality  and  rates  of  withdrawal  in  each  year  of  assurance 
and  graduate  them,  and  to  take  the  difference  between  the  ungraduated  and  the 
graduated  rates,  as  what  we  might  call  the  departure  of  the  rate,  or  the — how  shall 
I  express  it  ?  As  to  whether  the  rate  of  withdrawal  was  high  or  low  was  measured 
by  referring  the  ungraduated  to  the  graduated,  and  the  coefucient  of  correlation 
was  calculated  for  each  separate  year  of  insurance. 

The  correlation  between  the  withdrawals  of  the  year  0,  which  is  the  first  calendar 
year  of  issue,  and  the  mortality  for  the  year  1,  the  following  calendar  year,  was 
positive.  That  is,  a  high  rate  of  withdrawal  was  on  the  whole  followed  by  a 
high  rate  of  mortality,  the  coefficient  being  .147. 

For  the  withdrawals  in  the  year  1,  and  deaths  in  the  year  2,  the  coefficient  of 
correlation  was  practically  zero,  being  .014. 

For  the  correlation  between  the  withdrawals  in  the  year  2,  and  deaths  in  the  year 
3,  the  coefficient  was  negative,  that  is,  a  high  rate  of  withdrawal  was  on  the  whole 
followed  by  a  low  rate  of  mortality  among  the  continuing  policy  holders,  the 
coefficient  being  — .338. 
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Thereafter  it  continued  negative,  the  coefficients  being  — .202  ;  — .296  ;  — .180. 

Tliat  is  as  far  a.s  I  carried  on  the  investigation  the  last  correlation  lx?ing  tliat  of 
the  liftli  and  sixth  years. 

The  point  in  my  mind  was  this  persistence  of  the  negative  correlation,  the  high 
rate  of  withdrawal  being  followed  by  a  low  rate  of  mortality,  and  each  year  in  itself 
was  not  of  so  great  importance  as  the  numerical  value  of  the  coefficient  did  not 
materially  exceed  the  standard  deviation  ;  but  with  the  four  combined,  it  was 
over  twice  tlie  standard  deviation,  and  gave  a  very  high  degree  of  probability 
that  there  was  a  relation  or  connection  of  a  high  rate  of  withdrawal  with  a  low 
of  mortality  in  the  following  insurance  year. 

Whether  it  was  that  of  common  cause,  or  cause  and  effect,  I  do  not  undertake 
to  say. 
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RELATIVE  KESULTS  OF  VALUATIONS  BY  DIFFERENT  METHODS — D.    H.    ROSE. 

Vol.  IX,  Page  13. 
Written  Discussion. 

Mr.  Moir  :  I  think  I  sliall  give  expression  to  the  opinion  of  most  members  of 
the  Society  when  I  say  that  we  are  very  much  indebted  to  Mr.  Rose  for  bringing 
the  results  of  his  investigation  before  us.  It  is  by  means  such  as  these  that  the 
Society  proves  most  useful.  We  are  all  engaged  from  day  to  day  on  actuarial 
pursuits,  and  frequently  on  new  investigations,  trying  to  find  new  ways  of  doing 
the  same  old  work  and  reducing  the  trouble,  yet  comparatively  few  of  the  members 
submit  the  results  of  their  labors. 

The  paper  submitted  by  Mr.  Rose  is  one  which  does  not  call  for  much  comment. 
It  gives  in  convenient  form  the  relative  reserves  by  three  or  four  different  methods 
in  the  case  of  a  hypothetical  company.  I  am  not  sure  that  I  agree  altogether  with 
the  division  of  the  business  adopted  by  Mr.  Rose.  For  example  :  I  think  that 
most  companies  issue  a  larger  proportion  of  endowment  insni-ance  policies  than 
15  per  cent.,  and  if  a  larger  proportion  of  these  policies  had  been  adopted,  the 
result  would  probably  have  been  that  the  select  and  ultimate  method  of  valuation 
would  have  appeared  relatively  closer  to  the  full  valuation  including  the  first  year. 
In  like  manner,  the  ages  adopted  for  the  average  of  different  classes  seem  to  be 
unusually  high.  Doubtless,  however,  such  figures  were  taken  from  the  experience 
of  some  particular  company,  and  as  Mr.  Rose  himself  points  out,  errors  in  the 
assumptions  may  counterbalance  one  another  to  some  extent.  As  an  example  of 
such  compensating  influences,  I  may  point  out  that  the  use  of  an  average  age  for 
a  group  of  policies  has  somewhat  the  same  effect  as  assuming  an  arithmetical 
mean  for  a  geometrical  series  ;  and  the  adoption  of  an  age  somewhat  higher  than 
the  average  will  therefore  tend  towards  bringing  out  more  accurate  results  than  by 
the  use  of  a  true  arithmetical  average,  because  the  geometrical  mean  is  greater 
than  the  arithmetical.  These  matters,  however,  are  of  minor  importance,  because 
it  is  the  relative  final  figures  that  are  of  value.  These  are  of  much  interest,  and 
general  conclusions  may  be  derived  from  them. 

One  of  the  interesting  points  to  which  Mr.  Rose  did  not  direct  much  attention, 
is  that  the  preliminary  term  method  and  the  select  and  ultimate  method  of  valua- 
tion improve  their  position  each  year  that  the  business  remains  in  force.  At  the 
end  of  the  fifth  calendar  year  the  reserve  on  the  one-year-term  basis  is  66  per 
cent.,  while  at  the  end  of  the  tenth  year  it  is  82  per  cent,  of  the  reserve  including 
the  first  year.  The  figures  for  select  and  ultimate  valuation  are  91  per  cent,  and 
97  per  cent,  respectively  ;  and,  if  the  valuation  of  the  hypothetical  company  had 
been  carried  for  five  or  ten  years  further,  it  would  have  been  found  that  with  each 
additional  year  of  business  these  percentages  come  still  closer  to  100  per  cent. 

The  purpose  of  valuing  net  premiums  (whether  these  premiums  be  for  the 
original  age  at  entry,  or  for  an  age  one  year  higher),  as  opposed  to  valuing  gross 
premiums,  is  that  adequate  provision  shall  l)e  made  for  the  future  expenses  of  con- 
ducting the  business.  We  have  recently  had  the  opinion  very  forcibly  expressed 
by  one  of  our  highest  authorities  that  the  expense  of  acquiring  new  business  may 
properly  be  viewed  as  about  ten  times  the  cost  of  maintaining  business  after  it  is  in 
force ;  further,  that  the  expenses  of  average  insurance  companies  in  New  York 
and  Xew  England  Ore  just  a  little  over  100  per  cent,  of  new  premiums  and  10  per 
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cent,  of  renewals.  If,  tliercfore,  the  preniinras  valued  are  less  than  the  actual 
premiums  by  12  per  cent,  or  15  per  cent,  a  sufficient  margin  will  l)e  luld  for 
future  exj>enses. 

Mb.  Hardcastle  :  Notwithstanding  the  difficulties  confronting  them  in 
attempting  to  make  their  way  in  the  face  of  the  competition  of  their  already 
est,nblished  rivals,  many  new  compani&s  are  springing  into  existence,  and  the  sub- 
ject of  Mr.  Rose's  paper  becomes  a  matter  of  much  interest  to  those  who  may  be 
cxilled  upon  to  advise  them,  as  well  as  to  the  advisers  of  established  comjianies 
contemplating  changing  from  the  one-year  term  })lan  to  the  net  premium  plan, 
or  at  least  desirous  of  ascertaining  the  difTerence  in  results  between  the  two 
methods,  and  the  rate  of  increase  or  decrease  of  that  dillerence  from  year  to  year. 

Mr.  Kose's  paper,  while  only  intended  to  exhibit  the  relative  results  of  the  two 
methods  of  valuation  under  a  certain  assumption  as  to  the  amounts  of  new  business 
written  in  successive  years,  suggests  a  device  whereby,  with  very  little  extra  labor, 
the  results  under  any  assumption  as  to  new  business  may  be  obtained,  provided 
the  business  of  each  year  is  assumed  to  go  ofl  the  books  at  the  same  rate.  It  fre- 
quently happens  that  the  promoters  of  a  new  company  wish  to  have  estimates 
submitted  as  to  the  assets  and  liabilities  at  the  end  of  successive  years  based  on 
different  assumptions  as  to  expense,  mortality,  interest  and  new  business,  and  the 
reserve  being  an  important  item,  this  plan  might  be  used  to  advantage  in  deter- 
mining it.  Furthermore,  investigation  shows  that  the  ratio  between  the  two 
reserves  for  the  same  kind  of  policy  and  the  same  duration  varies  very  little  from 
one  age  to  another,  except  for  the  first  year  of  duration,  and  this  fact  renders  it 
possible  to  arrive  at  a  close  approximation  to  the  reserve  according  to  either  basis 
when  that  on  the  other  basis  has  been  calculated,  without  taking  much  account  of 
the  age  distribution,  except  that  it  is  necessary  to  exercise  some  care  in  estimating 
the  average  age  at  entry  in  the  case  of  business  written  during  the  calendar  year  at 
the  end  of  which  the  valuation  is  made. 

The  following  tables  show  the  ratio  of  the  net  premium  i-eserve  to  the  one- 
year  term  reserve  for  the  three  kinds  of  policies  to  which  Mr.  Rose  refers  in  his 
paper,  and  which,  as  he  says,  may  be  considered  as  constituting  the  bulk  of  a 
company's  business  : 


Percentage  of  Net  Premium  Reserve  to  One-Year  Term  Reserve. 
Mean  Reserves  American  3J%. 

Ordinary  Life. 


Age  AT 
Entry. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

20 

2.610 

1.596 

1.359 

1.254 

1.193 

1.155 

1.128 

1.108 

1.093 

1.081 

30 

3.273 

1.664 

1.380 

1.262 

1.198 

1.156 

1.128 

1.108 

1.092 

1.080 

40 

4.036 

1.711 

1.392 

1.265 

1.198 

1.155 

1.126 

1.105 

1.089 

1.077 

50 

4.341 

1.719 

1.391 

1.263 

1.195 

1.153 

1.124 

1.104 

1.087 

1.075 

60 

3.485 

1.657 

1.367 

1.249 

1.185 

1.145 

1.117 

1.097 

1.082 

1.071 
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20-Payment  Life. 


AOE  AT 
EXTEY. 

1 

2 

3 

5 

7 

10 

20 

4.573 

1.711 

1.375 

1.175 

1.103 

1.053 

30 

5.162 

1.733 

1.381 

1.177 

1.104 

1.054 

40 

5.603 

1.745 

1.385 

1.178 

1.105 

1.055 

50 

5.241 

1.735 

1.384 

1.180 

1.107 

1.057 

60 

3.727 

1.665 

1.364 

1.177 

1.108 

1.060 

20-Tear  EndowmenL 


Age  at 
Entry. 

1 

2 

3 

5 

7 

10 

20 

9.499 

1.807 

1.401 

1.180 

1.105 

1.054 

30 

8.877 

1.800 

1.399 

1.180 

1.105 

1.054 

40 

7.858 

1.788 

1.390 

1.180 

1.105 

1.054 

50 

6.110 

1.757 

1.388 

1.180 

1.106 

1.056 

60 

3.870 

1.673 

1.365 

1.177 

1.108 

1.059 

The  plan  referred  to  is  as  follows  :  Prepare  a  schedule  as  below  based  upon 
$1,000,000.00  of  new  business  as  a  unit  for  each  of  the  principal  kinds  of  policies, 
determining  the  rate  of  discontinuance  from  year  to  year  for  each  kind  as  may  be 
considered  best : 

Ordinary  Life— $1,000,000.00— American  3J%. 


Calendar 
Year. 

In  Force  at 
End  of  Calen- 
dar Year. 

1-Year  Term 
Mean  Reserve. 

Est.  Percent- 
age of  Net  Pre- 
mium Reserve 
to  1-Year  Terra 
Reserve. 

Net  Premium 
Mean  Reserve. 

1 

2 

3 

etc. 

etc. 

R, 
etc. 

Pi 
Pi 
Ps 
etc. 

R\ 
R', 

etc. 

Then  if  the  company  writes  $1,000,000.00  of  new  business  on  any  plan  each 
year,  the  amount  in  force  at  the  end  of  n  years  will  be 

Sn+Sn-1+ +^1 

The  One- Year  Term  reserve  will  be 

Rn  +  Rn  —  1  -f- -{'  Ri 
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and  the  net  preniiuni  reserve 

E\+E\-i-\- -^R\ 

If  $1,000,000.00  is  written  tlie  first  year;  $2,000,000.00  tlie  seeoixl  year,   ami 
$3,000,000.00  the  third  yeiir,  etc.,  the  amount  in  force  will  be 

Sn  +  2Sn-l+ +71^1 

and  similar  expressions  will  give  the  respective  reserve?. 

A  similar  calculation  for  each  kind  of  policy  issued  hy  the  company  will  give 
the  total  reserve  according  to  any  specified  assumption  as  to  new  business. 

For  hypothetical  calculations  of  this  kind  it  is  necessary  to  assume  an  average 
age  at  entry  for  each  kind  of  business,  and  it  would  be  as  easy  to  calculate  tlie  two 
diderent  reserves  separately  for  each  year  of  duration,  as  to  derive  one  from  the 
other  by  multiplying  it  by  a  percentage.  In  the  case,  however,  of  a  company  that 
has  calculated  its  reserve  according  to,  we  will  say,  the  one-year  term  plan,  and 
finds  that  the  relations  of  the  quantities  <S^j,  S.^,  S^,  etc.,  and  the  age  distribution 
are  approximately  the  same  for  different  years  of  issue  then  the  quantities 
iJ„  R,,  R3,  etc.,  can  be  taken  from  the  company's  valuation  sheets  and  the  quan- 
tities R^i,  R\,  R\,  etc.,  can  be  approximately  derived  by  multiplying  R^,  Ro,  R3, 
etc.,  by  percentages  pi,  p^,  pj,  etc.,  which,  as  above  shown,  depend  but  little  on 
the  age  distribution  ;  and  the  total  net  premium  reserve  can  be  estimated  by 
taking  the  sum  of  the  quantities  R\,  R/,  R\,  etc.,  each  multiplied  by  an  appro- 
priate factor  dependent  upon  the  respective  amounts  of  new  business  written  in 
successive  calendar  years.  It  is  believed  that  this  method  with  such  modifications 
as  the  peculiarities  of  a  company's  experience  might  suggest  could  be  advantage- 
ously used  to  determine  the  reserve  on  the  net  premium  basis  when  the  reserve 
on  the  one-year  term  basis  is  known,  if  no  great  accuracy  is  required.  Before 
multiplying  the  quantities  R^,  R2,  R^,  etc.,  by  the  percentages;),,  p2,  ps  etc.  referred 
to,  it  would  be  necessary  to  test  them  by  multiplying  them  by  the  appropriate 
factors  based  upon  the  amounts  of  new  business  for  successive  years  and  comparing 
the  sum  with  the  total  one-year  term  reserve  as  calculated.  If  the  quantities 
jSj,  S^,  S3  etc.  and  R^,  R2,  R3,  etc.,  are  so  adjusted  as  to  bring  these  two  amounts, 
into  close  agreement,  then  the  estimated  total  net  premium  reserve  should  repre- 
sent a  close  approximation  to  the  facts. 

Mr.  Dawson  :  Mr.  Rose's  paper,  Mr.  President,  is  a  very  interesting  one,  but 
it  seems  to  me  subject  to  one  objection  and  that  objection  is  the  principal  reason 
why  I  take  the  floor  to  say  something  concerning  it.  The  objection  is  that  it 
brings  tliis  matter  before  you  in  what  seems  to  me  to  be  purely  an  academical 
form,  or  very  nearly  so,  as  if  it  were  of  any  especial  importance  whether  the  select 
and  ultimate  system  of  computing  reserves  would  bring  out  reserves  of  .95,  .97, 
.98,  or  any  other  percentage  of  what  would  under  the  full  net  system  be  the  reserve 
of  the  company  ;  and  I  might  say,  in  a  similar  way,  whether  the  preliminary  terra 
method  would  in  comparison  with  this  aggregate  reserve  show  this,  that  or  the 
other  percentage. 

It  seems  to  me  to  be  academical  for  this  reason  : 

The  practical  problem  before  a  life  insurance  company  is  not  solved  by  simply 
stating  that  its  aggregate  reserve  in  one  case  is  100  per  cent.,  in  another  ca.se  97 
per  cent.,  in  another  case  80  per  cent.,  or  85  per  cent,  of  something  else.     The 
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practical  problem  before  the  life  insurance  company  is,  how  to  keep  the  reserve 
within  the  premiums  that  are  paid  to  that  company  after  meeting  its  expenses  and 
losses  ;  and  the  further  practical  problem  is,  how  to  get  surplus  for  holders  of 
participating  policies,  at  least  at  the  end  of  the  second  year  out  of  those  premiums, 
after  putting  by  the  necessary  reserve. 

Therefore,  it  is  of  enormously  greater  importance  to  consider  what  the  effect  of 
these  different  systems  is  upon  the  reserve  in  the  year  that  the  insurance  is  issued 
and  tlie  years  immediately  following. 

In  other  words,  on  the  first  reserve,  because  that  is  when  tlie  principal  stress  falls 
upon  the  company  in  the  matter  of  expenses,  and  on  the  reserves  immediately 
following  that.  The  question  as  to  what  tlie  reserves  are  during  the  next  two  or 
three  or  four  or  five  years  becomes  of  the  first  importance. 

I  may  be  pardoned  for  speaking  of  a  personal  matter,  or  rather  a  matter  of  per- 
sonal conversation  ;  a  gentleman  with  whom  I  was  talking  of  the  idea  of  utilizing 
the  gain  in  mortality  during  tlie  earlier  yeai-s  to  give  relief  from  the  very  unfair 
and  inecjuitable  conditions  as  to  reserves  under  the  usual  method,  had  in  view  the 
idea  of  making  an  allowance,  a  very  liberal  allowance,  off  of  the  first  mean  reserve 
only.  And  it  took  some  time  for  him  to  see  that  this  would  be  leading  the  com- 
panies into  a  trap,  and  that  the  following  year,  by  dumping  the  full  amount  of  the 
reserve  on  tlie  company  for  each  one  of  those  policies  that  had  renewed,  the 
advantage  that  had  apparently  been  gained  for  the  first  year,  would  be  in  a  large 
part  taken  away,  and  if  they  had  made  full  use  of  the  apparent  advantage  given 
the  first  year,  the  chances  were  they  would  find  themselves  in  very  straitened 
circumstances. 

The  real  question,  after  all,  is,  what  reserve  is  in  fact  required  ?  And  that  it  may 
be  plainly  seen  that  a  mere  comparison  of  the  aggregate  reserves,  first,  gives  no  fair 
idea  of  the  amount  of  relief  that  is  given  by  the  use  of,  for  instance,  the  select 
and  ultimate  method  ;  and,  second,  also  gives  no  fair  view  of  the  relative  strength 
of  the  institutions  holding  the  two  reserves,  I  may  be  pardoned  if  I  call  attention 
to  the  following  facts  : 

First,  that  while  tlie  strict  enforcement,  according  to  the  theory  and  the  prin- 
ciple under  which  the  net  reserve  system  commonly  in  use  has  been  evolved, 
would  leave  a  company  on  the  first  year  with  nothing  but  the  loading  on  its  net 
premiums  to  pay  for  new  business,  the  select  and  ultimate  method,  without  count- 
ing any  gain  whatever,  except  the  gain  that  the  reserve  system  gives  in  addition 
to  this  loading,  gives,  with  ordinary  life  policies,  about  sixty-six  per  cent,  of  the 
annual  premiums  available  to  cover  the  expenses  of  the  first  year,  and  it  makes  all 
of  this  good  in  five  years  and  nearly  all  of  it  good  in  three  years. 

Second,  that  if  the  amount  of  the  aggregate  reserve  is  to  be  the  test  then  it  must 
be  perfectly  evident  to  you  that  it  is  no  longer  a  question  of  which  method,  because 
the  select  and  ultimate  method,  applied  on  a  three  per  cent,  basis,  would  in  any  given 
company  bring  out  a  very  much  larger  reserve  than,  for  instance,  the  ordinary 
method,  applied  on  a  four  per  cent,  or  even  a  three  and  one-half  per  cent  basis. 

It  follows,  therefore,  that  a  comparison  of  the  mere  aggregates  might  mislead 
those  who  read  it,  first,  into  supposing  that  the  select  and  ultimate  method  did  not 
give  any  material  relief,  for  the  difference  between  a  hundred  per  cent,  and 
ninety-seven  per  cent,  looks  very  small,  and  second,  that  it  follows,  necessarily, 
that  merely  for  the  company  to  hold  a  larger  aggregate  reserve  as  a  liability 
makes  it  stronger  and  safer.    On  the  contrary,  if  the  reserve  for  some  of  the  earlier 
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years  of  inRiirance  is  much  larger  tlian  needed  and  tlian  can  have  been  saved  from 
the  premiums,  to  rrciuirt'  tliis  larger  reserve  is  an  elemenl  of  weakness,  more 
menacing  the  more  new  business  is  done.  The  aggregate  select  and  ultimate 
reserves  are  a  larger  or  smaller  ratio  of  the  aggregate  full  net  reserves,  according 
as  a  larger  or  smaller  new  business  is  done.  They  automatically  adjust  to  the 
volume  of  new  business  and  thus  make  for  strength  in  each  case. 

This  question  should  be  looked  at  from  two  standpoints,  or  rather  from  the  two 
standpoints  combined. 

We  are  accustomed  to  think  of  reserves  as  being  a  test  of  solvency,  but  there  is 
another  consideration,  and  it  is  l)ecause  of  that  other  consideration  that  the  select 
and  ultimate  metliod  should  he  preferred,  it  seems  to  me,  to  tlie  usual  preliminary 
term  method,  and  very  properly  so,  and  that  is,  that  the  reserves  of  a  life  insurance 
company  should  not  merely  be  fixed  with  relation  to  assuring  the  solvency  of  that 
institution,  but  also, — and  that  has  long  been  recognized  in  Great  Britain  and  in 
other  countries,  and  is  now  coming  to  be  recognized  here, — but  also  with  direct 
reference  to  the  amount  of  dividends  which  the  company  hopes  to  be  able  to 
maintain. 

This  means  that,  if  an  excessive  amount,  an  extravagant  amount,  is  permitted 
to  be  thrown  into  the  provision  for  initial  expenses  as  in  the  usual  preliminary 
term  system,  a  grave  injustice  is  being  done  the  policy-holders  in  the  matter  of  the 
dividends  which  they  might  fairly,  from  the  rates  of  premiums  that  have  been 
fixed,  expect  to  receive,  and  this  outside  of  the  question  of  assured  solvency. 

At  my  request  Mr.  Rose  has  sent  me  some  calculations  showing  the  amount  of 
relief  on  the  reserve  at  the  end  of  the  first  year.  The  excess  of  the  usual  reserve 
over  the  first  year  term  reserve  is  $36,491  in  his  group,  and  over  the  select  and 
ultimate  is  only  $16,685.  The  total  amount  of  the  reserve  by  the  usual  method 
being  $14,6So,  by  the  first  year  term  $8,194  and  by  the  select  and  ultimate  $28,532. 

The  amount  of  the  additional  relief,  computed  on  the  gross  premium  by  the 
Massachusetts  standard,  American  Experience,  three  and  a  half  per  cent,  by  the 
first  year  term  method  averaged  fifty-two  per  cent.,  by  the  select  and  ultimate 
method,  twenty-three  per  cent. 

At  the  end  of  the  second  ciilendar  year,  on  the  same  business,  or  rather  on  what 
remained  of  it,  under  the  deductions  which  he  had  made,  there  still  remaine'd 
fifty-one  per  cent,  of  advantage  upon  the  gross  premiums  to  the  preliminary  term 
method,  but  the  advantage  on  the  select  and  ultimate  system  had  been  reduced  from 
twenty-three  to  fourteen,  illustrating  the  progress  toward  the  full  reserve  at  the 
end  of  the  fifth  year  by  the  usual  method. 

It  is  proper,  I  think,  for  me  to  say,  in  this  connection,  especially,  as  I  was  not 
here  when  the  original  paper  was  discussed,  and,  especially  also,  as  the  actuary  of 
the  most  conservative  American  company,  in  commenting  upon  my  paper  intro- 
ducing the  select  and  ultimate  idea,  stated  that  he  thought  the  select  and  ultimate 
system  perhaps  did  not  make  sufficient  provision  to  meet,  on  a  most  conservative 
scale,  the  expenditure  of  the  first  year,  that  a  number  of  companies,  among  the 
smaller  companies,  upon  which  first  year's  expenses  bear  much  more  severely  than 
upon  the  larger  ones,  and  where  it  is  more  difficult  for  tliem  both  from  want 
of  experience  and  also  from  want  of  sufficient  means  to  make  wise  expenditures, 
to  exercise  real  economy,  have,  on  a  system  approximating  the  select  and  ulti- 
mate so  closely  that  the  provision  for  expense  is  scarcely  more,  been  operated  for 
a  number  of  years  with  much  success,  and  that  a  suflicient  provision  for  first 
year  expenses  has  been  found  to  be  provided  in  that  system. 
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A  METHOD  OF   VERIFYING   VALUATION   RESULTS — W.    II.    PEILER. 

Vol.  IX,  Page  22. 
Oral  Discussion. 

Mr.  Craig  :  I  regret,  Mr.  President,  and  Gentlemen,  that  I  did  not  have  the 
time  to  devote  to  this  paper  that  it  deserves,  for  the  purpose  of  making  comments 
upon  it,  but,  in  compliance  with  my  promise,  I  will  make  an  oral  discussion. 

If  it  was  simply  a  demonstration  of  a  method  of  checking  values,  it  would  not 
be  of  very  much  import  in  itself,  but  it  contains  so  many  other  elements  which  are 
of  practical  use,  that  its  value  is  enhanced. 

I  do  not  know  what  the  practice  of  the  Insurance  Departments  in  all  the  States 
may  be,  but  assuming  that  it  is  nearly  parallel  or  corresponding  with  the  practice 
in  this  State,  why,  of  course,  the  simplest  possible  method  of  checking  values 
would  be  to  check  the  company's  valuation  with  the  determined  valuation  as  the 
registers  are  returned  to  the  company  each  year  for  correction. 

Assuming  that  the  Company's  registers  are  made  to  correspond  with  the  Depart- 
ment Registers,  so  many  on  a  page,  and  the  numbers  correspond,  so  that  the  total 
valuation,  after  the  cancelled  are  marked  oS  and  the  revived  restored  to  their 
proper  places,  the  totals  for  each  page  should  correspond  right  through,  and  that 
would  be  a  very  effective  and  most  expeditious  method  of  checking  the  valuation. 

And  next  to  that,  I  presume  that  the  valuation  by  grouping  would  come  into 
play,  assuming  in  the  first  place  that  the  policies  are  valued  seriatim,  and  then  for 
the  company's  own  use,  in  a  classification  of  those  policies  into  kinds  and  groups, 
the  checking  of  those  policies  by  kinds  and  groups,  and  the  checking  of  the  values 
by  groups  would  be  an  effective  check  upon  the  seriatim  values.  I  assume  that 
most  of  the  companies  do  keep  a  classification  of  this  kind  by  kinds  and  years  of 
issue,  so  as  to  determine  how  the  business  is  running  from  a  financial  and  com- 
mercial point  of  view  ;  how  the  funds  are  accumulating  with  respect  to  the 
reserve  and  surplus.  And,  of  course,  in  determining  the  reserve  by  that  method, 
the  aggregate  of  the  reserve  by  grouping,  should  correspond  with  the  total  of  the 
seriatim  valuation. 

The  other  elements  which  Mr.  Peiler  brings  into  his  method  are  of  use,  and 
perhaps  of  sufficient  extra  value  to  justify  the  adoption  of  the  method  suggested 
by  him  ;  the  net  annual  premium  and  the  cost  of  insurance,  so  called,  one-half  of 
the  cost  of  each  year,  and  half  of  the  interest  of  the  mean  reserves,  all  brought 
together  in  a  systematic  manner  so  as  to  enable  a  company  to  arrive  at  other 
necessary  and  important  data  outside  of  the  checking  of  the  reserves,  and  in  this 
way,  I  think  his  suggestion  is  important  and  of  value. 

Mr.  Dawson  :  Mr.  President,  I  simply  wish  to  call  attention  to  the  fact  that 
the  paper  which  I  put  in,  I  think  a  year  ago,  is  applicable  to  this  subject,  and  that 
it  is  possible  to  fix  the  reserve  by  means  of  charging  off  the  previous  year's  mean 
reserve  when  the  policy  reaches  and  passes  its  anniversary,  and  charging  on  the 
new  mean  reserve  after  it  renews. 

This  process  may  be  carried  out  in  connection  with  a  seriatim  valuation  book, 
by  entering  in  a  new  column  that  is  for  the  next  year's  valuation,  the  net  mean 
reserve  as  soon  as  it  passes  its  anniversary  and  enters  upon  the  new  policy  year. 
And  you  will  have  checked  then,  at  the  end  of  the  year,  if  you  have  kept  books 
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with  your  reserves  in  tlint  way,  hy  the  net  amount  of  reserves  as  brought  out  by 
your  reserve  ledger,  eoinpared  witli  the  total  reserve  brought  out  by  the  new 
seriatim  valuation,  and  tliis  new  seriatim  valuation,  likewise,  is  already  provided 
for,  if  the  system  I  speak  of,  has  Ijten  earried  out,  by  these  values  having  been 
curried  over  into  the  new  column  day  by  day,  as  the  policies  pass  their  anniver- 
sjiries.     They  only  need  to  be  summed  at  the  end  of  the  year. 

I  speak  of  this  again  for  this  reason  :  There  appears  to  be  a  very  great  likelihood 
that  there  will  be  reason  for  much  closer  and  more  accurate  keeping  track  of  the 
life  insurance  business  from  day  to  day  of  the  company,  than  has  l)een  hitherto 
accustomed.  There  seem  to  be  signs  that  we  are  approaching  a  period  when  it  is 
going  to  be  necessary  for  life  insurance  companies  to  do  what  banks  have  done, 
that  is,  to  get  in  a  position  to  know  very  accurately  and  constantly  wliat  the  con- 
ditions are,  what  the  company  can  aflortl  to  do  in  the  way  of  dividends  and  other 
expenditures,  and  to  introduce  a  system  of  bookkeeping  with  reserves,  together 
with  a  system  which  will  keep  current  track  of  the  outstanding  and  deferred 
premiums  is  all  that  would  be  requisite  to  provide  the  president  of  a  life 
insurance  company  daily  with  the  same  information  which  the  presidents  and 
cashiers  of  tlie  best  banks  require  to  be  laid  upon  their  desks  daily. 

We  already,  of  course,  can  lay  upon  the  president's  desk  full  information  con- 
cerning the  a.ssets  of  the  company,  full  information  concerning  its  receipts  and 
expenditures  and  concerning  all  the  other  things,  excepting  its  liability,  and  by 
means  of  a  bookkeeping  system  with  reserves,  such  as  I  have  mentioned,  the  chief 
oflBcers  of  the  company  can  be  advised  from  day  to  day,  or  from  week  to  week,  or 
from  month  to  month,  or,  if  you  plea.se,  even  from  (juarter  to  quarter,  as  may  be 
desired  by  them,  with  precisely  the  information  necessary  to  know  where  the  busi- 
ness is  going,  whether  the  year's  business  is  a  good  one  or  not,  and  what,  if 
anything,  is  necessary  to  do  in  order  to  make  it  better. 

Mr.  Henderson  :  It  has  occurred  to  me  that,  if  it  is  granted  tliat  it  is  con- 
sidered neces.sary  to  be  able  to  make  a  valuation  at  the  end  of  every  month,  at  the 
end  of  every  week,  at  the  end  of  every  day,  if  you  wish,  continuous  ;  I  still  do  not 
think  it  is  necessary  to  handle  every  policy  of  the  company  and  watch  for  its 
reaching  its  anniversary,  and  put  through  a  book  entry. 

Would  not  some  such  system  as  this  meet  the  case  ? 

We  have,  at  the  beginning  of  the  year,  presumably,  a  mean  valuation  of  the 
company's  business,  as  of  the  31st  of  December,  or  of  the  1st  of  January.  Make 
at  the  same  time,  a  valuation  as  of  the  following  31st  of  December,  of  all  business 
in  force.  That  is,  simply  charge  off  both  reserves  on  every  termination,  bring  on 
lx)th  reserves  on  every  revival  or  bring  on  the  net  premium  and  reserve  on  the 
31st  of  December  on  the  new  issues,  and  make  a  proportional  interpolation,  taking 
regard,  if  you  will,  of  the  distribution  of  the  net  premiums  for  the  year,  and  you 
will  reach  your  reserve  on  any  day  with  all  the  closeness  which  is  necessary  for 
practical  purposes  ;  closer,  taking  account  of  the  ordinary  errors  on  numerical 
work,  than  I  think  the  seriatim  valuation  or  the  seriatim  bookkeeping  entries 
would  do. 

Mr.  Craig:  If  I  may  be  permitted  to  speak  on  this  phase  of  the  question, 
Mr.  President,  I  would  say  that  in  my  liumble  judgment,  a  daily  knowledge  of  the 


183 

reserve,  generally  speaking,  is  wholly  unnecessary,  and  in  saying  this  I  am  not 
speaking  wholly  from  theory,  but  from  a  practical  knowledge  based  on  experience. 
For  a  number  of  years  it  was  tlie  custom  of  tlie  company  witli  which  I  am  con- 
nected, to  make  a  monthly  valuation.  At  one  period  in  its  history  that  seemed  to 
be  quite  essential.  It  was  a  monthly  study.  And  it  was  a  monthly  study,  because 
it  seemetl  to  be  necessary  to  keep  closely  informed  as  to  tlie  progress  of  the  com- 
pany, either  forward  or  backward.  But,  when  that  period  passed,  and  all  danger 
ceased  to  exist,  it  did  not  then  seem  to  be  so  essential  to  watch  so  closely  the 
monthly  increase  in  the  reserve,  and,  even  after  we  discarded  making  a  monthly 
valuation  of  one  branch  of  the  business,  we  continued  it  on  another  brancli  for  a 
number  of  years,  and,  finally,  that  has  been  discarded,  because  it  served  no  prac- 
tical purpose.  And,  it  seems  to  me,  that  the  knowledge  of  daily  liability,  as 
compared  with  the  daily  assets,  is  only  necessary  in  a  company  that  is  struggling 
for  an  existence  and  does  not  know  to  which  side  of  the  fence  the  cat  is  going  to 
jump. 

Mr.  Ireland  :  Mr.  President,  there  is  a  member  of  our  Society  who  lives  in 
Portland,  Maine,  who  does  not  often  favor  us  with  his  presence,  I  am  sure  he  can 
tell  us  something  about  a  system  of  that  kind,  for  in  the  office  of  the  Union  Mutual 
they  had  at  one  time,  I  don't  know  but  what  they  have  still,  quite  an  elaborate 
system  by  which  they  could  find  out  at  any  given  day  what  the  reserve  was.  In  a 
general  way,  as  I  remember  it,  it  consisted  in  keeping  the  whole  business  of  the 
company  summed  up  by  months  of  issue,  and  all  kinds,  and  all  years  and  all  ages, 
put  into  one  group  by  months  of  issue.  Of  course  there  were  separate  groups  of 
ages  and  kind,  etc.  ;  and  the  initial  reserve  and  the  temporary  reserve  put  in  in 
pencil  in  two  columns,  and  at  any  given  time  in  the  year  the  interpolation  was 
made  for  each  one  of  those  twelve  groups  of  the  whole  business. 

That  required  some  one  pretty  constantly  at  work  checking  these  groups,  all 
cancellations  and  all  additions  had  to  be  noted  too,  as  they  were  made  from  day  to 
day  to  keep  it  up  in  the  way  they  did.  But,  you  can  keep  those  books  footed, 
except  as  far  as  the  changes  went,  and  the  footings  would  be  made  for  the  twelve 
months,  and  then  the  interpolations  made,  and  the  proper  information  obtained 
regarding  the  question  of  whether  they  had  paid  their  annual  premium  in  the 
current  year  or  not. 

Mr.  Dawson  :  If  there  is  nothing  further  to  be  said  by  others,  I  would  like  to 
speak  in  response  to  the  remarks  made  by  two  of  the  gentlemen  upon  certain 
suggestions  of  mine. 

In  the  first  place,  as  to  the  values,  Mr.  Henderson  thought  the  process  which  I 
described  more  elaborate  than  his  own.  I  take  issue  with  him.  The  process 
which  he  described,  if  I  recall  it  correctly,  is,  first,  to  write  in  a  column,  the  mean 
values  on  December  31st,  say,  1904,  then  in  the  next  column,  write  the  mean 
values  for  the  same  policies,  identically,  for  December  31st,  1905. 

Now,  under  the  process  which  I  have  described  to  you,  it  will  only  be  necessary 
to  write  in  the  values  for  December  31st,  1905,  for  those  policies  which  really  were 
renewed.  Your  clerk,  therefore,  has  not  certainly  any  more  work  to  do  there  than 
he  will  have  under  Mr.  Hendereon's  method. 

The   only  difference  is  this  :   Under  his  method,  theoretically — practically  it 


184 

could  not  be  carried  out  that  way — but  tliooretically,  wc  will  say,  365  persons  set 
to  work  on  the  Ist  day  of  January.  They  write  in,  in  addition  to  the  mean  values 
of  the  year  previous,  the  mean  values,  on  the  same  identical  polities,  for  the  end 
of  that  year.  Under  my  process,  one  clerk,  working  3G5  days  tliroughoul  the 
year,  will  write  in  the  identical  information  he  mentions.  And  the  clerk  who  did 
the  work  under  my  process  would,  at  the  end  of  the  day,  render  to  a  bookkeeper  a 
statement  of  what  lie  had  done.  He  says,  "I  marked  up  so  many  last  year's 
reserves  because  the  policy  has  passed  into  its  new  year,  and  its  mean  reserve  now 
has  been  advanced  one  place."  "1  have  written  oil  so  many  mean  reserves," 
giving  also  his  reason.  I  have  not  mentioned  what  is  done  about  new  policies, 
what  is  done  about  policies  that  ceased  to  exist,  but  I  think  what  would  be  done 
would  very  readily  suggest  itself  to  all  of  us.     So  much  for  the  labor. 

There  may  be  processes  outside  of  aj)proximation  processes,  but  they  are  not  a 
check  on  the  seriatim  valuation  itself,  there  mayl)e  a  check  for  the  approximation 
in  the  seriatim  valuation,  but  the  approximation  process  cannot  fairly  be  called  a 
check  on  the  seriatim  valuation.  Tliere  are  no  other  processes,  so  far  a.s  I  am 
aware  of,  with  less  labor  than  the  process  I  have  mentioned,  and  it  has  been  suc- 
cessfully used. 

It  occurs  to  me,  in  connection  with  what  Mr.  Craig  has  said,  that  I  may  have 
led  to  some  misunderstanding  by  making  use  of  the  daily  reports  first.  It  is  far 
from  my  intention  to  suggest  that  all  companies,  or  even  most  companies,  are 
going  to  require  daily  reports  of  the  total  reserves,  or  daily  statements  of  the 
actual  condition.  I  can  easily  conceive  that  the  presidents  of  even  some  of  the 
larger  companies  might  come  to  the  conclusion  that  they  want  it.  I  am  perfectly 
ready  to  recognize  the  fact  that  in  most  cases  they  will  not  need  it,  but  the  system 
which  I  have  described  lends  itself  to  any  kind  of  report,  either  daily,  weekly  or 
monthly  or  quarterly,  or  merely  to  the  purpose  of  checking  the  year,  and  it  has 
the  advantage  of  being  ready  when  it  is  called  for. 

I  think  there  is  nothing  that  I  can  add  further,  except  to  say  that  the  seriatim 
valuation  of  reserves  is  bookkeeping,  and  that  if  that  bookkeeping  is  done  from 
day  to  day  it  has  not  got  to  be  done  once  a  year,  and  a  complete  test  of  it  may  be 
made  by  a  revaluation  of  the  policies  made  at  the  end  of  the  year.  You  certainly 
have  as  complete  a  check  as  you  can  possibly  get. 
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SOME  SUGGESTIONS   REGARDING   THE  EDUCATION    OF  ACTUARIAL  STUDENTS,  ETC. 

A.    HUNTER. 

Vol.  IX,  Page  26. 
Written  Discussion. 

Mr.  Nichols  :  I  am  in  hearty  sympathy  with  tlie  views  expressed  by  Mr. 
Hunter.  This  Society  should  both  aim  to  secure  a  broad  scholarship  on  the  part 
of  its  members,  and  take  a  leading  part  in  the  preparation  of  applicants  for 
admission.  Originally  our  organization  was  simply  an  insurance  Club  for  the  pur- 
pose of  establishing  more  intimate  relations  between  those  who  were  interested  in 
Actuarial  pursuits.  Personal  congeniality  was  an  important  criterion  regarding 
those  who  should  be  admitted  to  its  ranks,  and  professional  attainments  were 
not  in  all  cases,  perhaps,  deemed  essential.  We  have  long  since  outgrown  that 
formative  period  in  our  career.  The  Society  has  developed  into  an  Association 
representing  the  academic  learning,  as  well  as  the  practical  business  knowledge 
of  those  engaged  in  the  Actuarial  profession  in  America.  It  has  acquired  an  inter- 
national reputation,  second  only  to  that  of  the  Institute  of  Actuaries  of  Great 
Britain.  Its  literature  is  regarded  as  coming  from  the  fountain  head  of  American 
authority  in  that  particular  calling.  It  represents  in  its  membership,  as  Mr. 
Hunter  has  pointed  out,  an  aggregate  of  insurance  greater  than  that  of  all  the  rest 
of  the  world  combined.  It  embodies  the  technical  learning  essential  to  the  right 
conduct  of  this  vast  business.  Admission  to  its  ranks  is  looked  on  as  a  badge  of 
proficiency  and  as  a  consequence  is  eagerly  sought,  for  the  honor  which  attaches 
to  it.  Under  these  changed  conditions,  the  qualifications  which  might  have  once 
been  sufiicient  for  membership  in  our  Society,  no  longer  remain  so.  It  is  essential 
for  the  protection  of  our  standing  as  an  Association,  that  our  standard  should  be 
high  and  broad,  if  with  our  increasing  numbers  and  the  accessions  which  we  are 
receiving  from  the  ranks  of  those  who  have  no  official  position  as  actuaries,  the 
Society  is  to  occupy  the  position  in  the  actuarial  world  to  which  its  importance 
justly  entitles  it. 

For  four  years,  as  you  are  aware,  I  have  served  as  one  of  the  examiners  of  candi- 
dates for  admission.  During  the  earlier  part  of  that  period,  I  was  regarded  by 
some  as  responsible  for  questions  which  were  considered  stumbling  blocks  by  the 
candidates,  and  frequently  encountered  the  criticism  that  the  examinations  were 
too  technical  in  their  character  and  were  framed  to  test  the  theoretical  knowledge 
of  the  candidates,  rather  than  their  practical  qualifications  for  membership.  But 
I  always  believed,  with  Mr.  Hunter,  that  a  broad  scholarship  was  the  only  true 
basis  on  which  to  construct  a  Society  of  this  kind,  if  it  is  to  wield  the  influence 
and  maintain  the  place  in  the  actuarial  world  which  should  belong  to  it.  I 
believed  that  in  this,  as  in  other  professions,  a  thorough  theoretical  foundation 
should  be  laid  for  a  practical  understanding  of  the  business  and  that  with  us  mem- 
bership should  be  a  badge  of  actuarial  knowledge  in  its  fullest  sense. 

Our  early  members,  with  few  exceptions,  had  drifted  into  actuarial  work  from 
other  callings.  The  practical  duties  of  the  actuary,  rather  than  its  theoretical 
relations,  had  occupied  their  attention.  They  were  representative  of  the  shrewd 
business  qualities  and  constructive  genius  of  the  men  who  built  up  our  great  life 
insurance  institutions.     That  building  up  was  the  formative  period  when,  in  this 
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as  in  our  other  husincss  activities,  tlie  pnvctiral  nmn  of  affairs  counts  for  so  much 
more  tlian  the  trained  sciiolar.  But  our  life  insurance  industries  have  l)een  estab- 
lished. Tlie  field  lias  lx?en  develoj)e<l  and,  as  in  other  industries,  the  time  has 
come  when  the  trained  scholar  is  retjuired  at  the  front.  Our  Society  has  become 
the  door  through  which  most  of  the  younger  men,  seeking  preferment  in  this 
bnuich,  expect  to  pass.  Therefore,  I  say  with  Mr.  Hunter,  that  our  examinations 
shoidd  be  as  broad  as  they  can  be  made  without  keeping  out  desirable  men. 

Every  member  who  has  reached  mature  life  must  realize  the  force  of  the  truth 
so  well  staled  by  Professor  James,  that  the  impressionable  period  of  youth,  is  the 
only  time  with  most  of  us  when  the  wider  classes  of  relationshijjscan  be  thoroughly 
gnisped  and  made  ready  instruments  of  future  research.  The  principles  which  we 
mastered  in  our  boyhood  are  those  which  stand  by  us  in  later  life.  The  processes 
of  the  infinitesimal  calculus,  which  I  learned  in  college  days,  are  clearer  to  my 
mind  to-day  than  the  calculus  of  probabilities  which  has  been  the  subject  of  more 
recent  study.  Therefore,  I  si\y  that  the  entrants,  who  are  grounded  at  least  in  the 
elements  of  subjects  even  distantly  allied  to  our  profession,  will,  other  things  being 
equal,  make  stronger  members  than  those  whose  preparatory  studies  have  been 
more  restricted.  If  the  broader  relationships  have  been  established,  as  in  the 
primary  triangulation  of  the  surveyor,  those  which  are  subsidiary  may  be  left  for  a 
later  period.  My  views  regarding  the  detailed  subjects  of  examination  have  been 
alreajly  expressed  in  the  report  on  the  subject  just  rendered  to  the  council. 

There  is  another  reason  why  our  Society  should  maintain  its  position  at  the 
front  of  whatever  relates  to  Actuarial  Science.  Not  only  are  the  demands  for 
actuarial  knowledge  coming  from  other  fields  than  that  of  life  insurance,  but  our 
institutions  of  learning  are  at  last  recognizing  the  disciplinary  value  of  this  study. 
In  nearly  all  the  higher  mathematical  branches  the  power  of  abstract  thought  and 
the  vigorously  logical  method  of  reasoning,  which  they  cultivate,  are  perhaps 
their  most  important  features  to  the  ordinary  student.  They  are  built  upon 
a  foundation  of  postulates,  whose  denial  would  invalidate  the  laws  of  thought. 
The  discipline  which  they  furnish  is  that  of  necessary  conclusions  flowing  from 
absolute  truths.  No  such  system  of  truths  is  usually  encountered  in  the  actual 
experience  of  life.  Our  real  knowledge  is  made  up  of  a  mass  of  probabilities,  from 
which  we  must  reason  to  conclusions  of  the  same  character.  The  science  which 
deals  with  these  actual  conditions  is  that  which  we  represent.  All  the  ordinary 
affairs  of  life  are  governed  by  the  doctrine  of  probabilities  and  its  legitimate  place 
in  any  curriculum  of  liberal  education  is  being  slowly  recognized.  Our  Society 
should  be  the  centre  of  such  educational  influence,  and  to  that  end  should  arrange 
for  the  instruction,  as  well  as  the  examination,  of  its  candidates  for  admission. 
No  better  illustration  of  the  advantages  secured  by  a  thorough  theoretical  training 
could  be  given  than  the  high  character  of  some  of  the  papers  furnished  by  our 
associates  and  junior  members.  I  might  instance,  especially,  the  recent  papers  of 
Mr.  Henderson  dealing  with  abstruse  problems  in  that  broader  field  of  statistics, 
in  which  our  familiar  law  of  error  is  but  a  special  case.  And  along  more  practical 
lines  the  Makehamized  American  Mortality  Table  of  Mr.  Hunter  himself,  whose 
standard  value  prompted  the  Society  to  have  the  necessary  Monetary  Tables 
prepared  for  its  use.  I  might  refer  too  to  those  earlier  investigations  of  Mr. 
McClintock  into  the  theory  of  logarithms,  from  which  he  deduced  a  new  and 
comprehensive  calculus  based  on  the  logarithmic  relation.     Investigations  like. 
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these,  which  must  redound  to  the  credit  of  the  Society,  can  only  be  looked  for 
from  members  who  have  the  advantage  of  a  thorough  theoretical  discipline.  . 

The  queries  which  I  have  had  constantly  to  meet  as  an  examiner,  have  been 
how  best  to  prepare  for  the  examinations,  and  especially  what  books  should  be 
studied.  Of  course  Part  Second  of  the  Institute  Text-Book  has  been  practically 
indispensable.  But  there  are  points  involved  in  our  examinations  which  are 
essentially  American,  and  are  not  touched  on  in  that  work.  Tliere  are  questions 
of  practice  too,  and  law  and  bookkeeping,  which  are  outside  of  its  range.  There 
is  no  system  of  study  here,  as  in  Great  Britain,  leading  directly  up  to  the  exami- 
nation sheets.  Until  of  recent  years,  we  have  had  no  American  public;itions  that 
attempted  to  deal  with  Actuarial  Science  in  more  than  the  most  superficial  fashion. 
The  student  unable  to  procure  a  copy  of  the  Text-Book,  or  even  with  its  posses- 
sion, has  been  compelled  to  gather  his  information  where  he  best  could,  and  blindly 
trust  that  it  might  cover  the  scope  of  tlie  papers.  It  seems  to  me  that  tlie  time 
hiis  come  when  the  Society  should  at  least  undertake  to  supplement  the  present 
methods  of  study  in  the  manner  suggested  by  Mr.  Hunter,  through  lectures  bring- 
ing students  together  and  covering  topics  not  found  in  the  usual  text-book.  The 
candidates  should  be  able  to  feel  that  every  subject  dealt  with  in  his  examination 
paper  has  been  included  in  the  course  prescribed  by  the  Society,  and  that  the  test 
will  be  made  on  his  knowledge  of  those  subjects  and  his  ability  to  utilize  it. 
Especially  Ls  this  true  regarding  questions  that  relate  to  the  internal  workings  of 
a  company's  Actuarial  Department.  It  is  here  that  the  applicant,  unless  he  has 
enjoyed  exceptional  office  opportunities,  is  liable  to  be  deficient,  and  the  best  way 
it  seems  to  me  to  cover  the  ground  would  be  that  suggested  by  Mr.  Hunter,  direct 
personal  assistance  of  the  actuary  supplemented  by  lectures.  The  law  student 
supplements  his  course  in  the  school  by  experience  in  the  office  of  a  practising 
attorney  and  the  medical  student  does  the  same,  or  engages  in  hospital  practice. 
Why  might  it  not  be  feasible  for  students  of  Actuarial  Science  too  to  obtain  office 
practice  under  the  direct  supervision  of  the  Actuary  ?  I  would  not  only  cover  the 
subjects  mentioned  by  Mr.  Hunter  in  the  course  of  study,  but  I  would  include  in 
the  lecture  course  the  elements,  at  least,  of  the  whole  wide  science  of  statistics — 
without  some  knowledge  of  which,  the  actuary  has  but  a  very  imperfect  conception 
of  his  ciiUing,  or  of  the  relations  which  it  sustains  to  the  work  of  the  medical 
examiner.  The  statistical  facts  with  which  an  actuary  may  be  called  on  to  deal 
are  often  governed  by  other  laws  than  those  with  which  he  is  familiar,  in  whicli 
special  causes  are  operating  to  restrict  the  application  of  the  usual  law  of  error,  as 
I  so  recently  pointed  out  in  connection  with  the  statistics  of  fire  insurance. 

In  conclusion  it  seems  to  me  that  a  special  committee  should  be  appointed  by 
the  Society  to  consider  and  report  upon  a  plan  along  the  lines  suggested  by  Mr. 
Hunter,  with  a  view  to  a  broader  training  of  Actuarial  students  under  the  direc- 
tion of  the  Society.  The  development  of  such  a  system  is  not  only  along  the  lines 
followed  by  the  British  Institute  of  Actuaries,  but  is  the  logiciil  outgrowth  of  a 
Society  like  ours.  The  modern  institution  for  instruction,  whether  college  or 
university,  is  but  a  later  development  of  societies  organized  like  ours  for  tiie 
mutual  intercourse  and  co-operation  of  those  engaged  in  some  special  calling. 
Students  were  naturally  attracted  to  such  educational  centres,  aiid  gradually  the 
most  important  work  of  the  university  became  that  of  a  teaching  centre.  But  in 
the  change  the  fundamental  object  of  the  organization  has  not  been  wholly  ignored. 
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The  world's  ijreiit  universities  are  still  conducted  in  recognition  of  the  fact  that 
they  are  expecteil  to  be  centres  of  investigation  and  of  le;irning,  adding  to  tlie 
world's  stock  of  knowledge,  as  well  as  mere  centres  of  instruction.  Actuarial 
Science  in  its  broadest  sense  is  a  specialty,  which,  except  in  ita  elements,  cannot 
be  expected  to  enter  into  an  ordinary  university  course.  There  is  no  wide  demand 
that  would  justify  the  establishment  of  a  special  school  for  it  in  a  university,  as  in 
the  CLse  of  law  or  medicine  or  theology.  Logic<vlly,  the  mission  of  establishing  a 
school  of  Actuarial  Science  must  devolve,  if  anywhere,  on  our  Society  a.s  one  of  its 
important  functions. 

Mil.  McCiiiNTOCK  :  Mr.  President,  I  would  like  to  suggest  that  one  of  the 
educational  institutions  in  New  York  lias  established  a  course  in  actuarial  science. 

It  seems  to  me  that  the  ground  is  likely  to  be  well  occupied  by  that  course.  I 
presume  all  of  us  who  are  in  the  neighborhood  of  New  York  have  received 
circulars  about  it. 
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AH  ACCU3IULATI0N    FORMULA   FOR   POLICY   VALUES — P.  C.  H.  PAPPS. 

Vol.  IX,  Page  34. 
Written  Discussion. 

Mr.  Wood  :  The  method  devised  by  Mr.  Papps  for  constructing  policy  values 
by  a  continued  process  is,  of  course,  applicable  only  to  particular  forms  of  contract 
not  commonly  issued  on  this  continent.  It  can  therefore  at  best,  have  but  a  limited 
use  ;  but  as  every  office  has  occasion  at  times  to  prepare  tables  of  this  nature,  any 
device  which  will  materially  reduce  the  labor  involved  is  worthy  of  careful  con- 
sideration. 

It  might  appear  at  first  sight  that  the  method,  though  ingenious,  does  not  pos- 
sess any  particular  advantage  as  regards  speed  and  simplicity,  but  if  tested  by  an 
actual  example  it  will  be  found  to  be  both  exceedingly  rapid  and  easy  to  apply. 

It  may  possibly  be  interesting  and  at  the  same  time  may  give  a  better  concep- 
tion of  the  general  nature  of  the  formula,  to  examine  it  from  the  standpoint  of  the 
principles  underlying  its  construction.  The  value  of  a  Whole  Life  policy  issued 
at  age  x,  and  t  years  in  force,  is  defined  verbally  as  being  equal  to  the  present 
value  of  an  annuity  of  the  difference  between  the  premium  payable  and  the  pre- 
mium which  would  be  required  for  a  new  contract  issued  at  age  x-\- 1,  i.  e. 

tVx=  (Px  +  t  —  Px)  (1  +  ax  +  t) 

This  principle  can,  of  course,  be  applied  to  any  form  of  contract,  the  premium 
at  age  x  +  <  being  always  the  premium  required  for  a  new  contract  providing  for 
the  same  future  benefit  and  exacting  the  same  number  of  future  premiums.  The 
reserve  under  an  Endowment  assurance  policy  may  therefore  be  expressed  as 
follows  : 

tVxm\=  {Px  +  tm  —  t\  —  Pxm\)il  +  «a!+ <  w  — <  — 1|) 

making  <  =  1  we  have 

1  Fx ml  =  ( Px  +  lm  —  l\  —  Pxm[){l-{'  «a;+lm  — 2l) 

whence  we  obtain 

^Vxm\  ,  J,         r>  —  \  /   \ 

j-^-— ^^^=.=  (P,+,^_i,_P,«,)  (a) 

the  formula  by  which  the  multipliers — the  differences  between  the  successive  pre- 
miums— are  obtained.  At  the  end  of  n  years  from  the  date  of  issue  the  value  of 
the  original  contract  must  be  equal  to  the  value  of  the  contract  assumed  to  be 
issued  one  year  later,  together  with  the  present  value  at  that  time  of  the  difference 
in  the  future  premiums.     Therefore 

nVx'm:  =  n  —  lVx+1  m  —  l\  -^{Px+  I  m  —  ll — Pxm\)  (1  -\- ax  +  n  m  —  7i  —  l\) 
Whence 

n  —  lVx  +  l  m  —  h  =  nVxli^l  —  (Pjj+l  m^^\  —  Pxm){l  +««  +  nm  — »  — 1|)  (b) 

Now 

nVxm]—       1       —  {Pxm\-{-d)(l-{'ax  +  nm  —  n  —  l) 

and  altering  the  variables  in  (b)  we  get  in  succession  : 
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n  —  lVx+i7i^^,  =  JiVxm\ —  {Pjc+1  m  — 1, — Pj:7n;)(l  +  «x  +  »  »»  — n  — 1|) 

fi  — 2Fz  +  2ffr^2]  =  n— iFz+rni^ll — (Px4-2m  — 2, — Px  +1  ;;i  — 1  i )  ( 1  -j"  O-c  +  "  "» —  «  — Ij ) 

Ac.  &c.  &c. 

iT  x  +  n  — 1  m  —  n  +  V  =  2  Tj- +  n  —  2  m— w  +  21 —  (Pjr  +  n  — 1  m— n  +  l| 

—  Pr  +  7i  — 2m  — n+2)(l  +az  +  nm  — H  +  ll) 

The  foregoing  proof  may  possibly  illustrate  more  clearly  than  the  mere  mathe- 
matical demonstration  how  the  values  are  derived  in  succession  from  »i  Vim\  to 
iT  x  +  ,i  — 1  ni—n  +  i,  and  furthermore  it  will  enable  the  process  to  be  recalled  to 
mind  without  effort.  It  also  makes  apparent  the  general  nature  of  the  formula 
and  suggests  its  possible  application  to  other  special  forms  of  contract  such,  for 
instance,  as  Deferred  Annuities  payable  by  annual  premiums,  and  commencing  as 
is  common  in  practice  at  a  particular  age. 

In  comparing  tlie  advantages  of  Mr.  Papps'  formula  with  other  methods  it  will 
be  ol)?erved  that  owing  to  tlie  rapidity  with  which  liie  values  are  obtained  and  the 
slight  risk  of  error  involved,  the  use  of  a  verification  formula  does  not  appear  to 
be  absolutely  necessary.  It  would  seem  to  be  advisable,  however,  where  an  ex- 
tensive table  of  values  is  being  prepared  to  calculate  in  advance  the  reserves  for 
one  or  two  of  the  columns  by  some  other  process.  A  possible  error  in  any  line 
would  thus  be  detected  at  an  early  stage  of  the  work  and  labor  saved  in  the  end. 
Another  feature  whicli  the  author  points  out  is  that  for  the  more  common  plans 
no  initial  value  has  to  be  calculated  with  the  exception  of  the  premium  at  the 
youngest  age.  In  the  case  of  Endowment  assurances  it  is  merely  necessary  to  place 
unity  on  the  slide,  the  correct  temporary  annuity  value  on  the  fixed  plate  and 
with  the  lever  at  subtraction  apply  the  multipliers  in  order.  The  complete  line 
of  values  from  nVxiil',  to  iVx+n—lm—n  +  i\  is  thus  obtained  without  any  change 
in  the  setting. of  the  machine,  as  also  the  additional  multiplier  required  for  the 
following  line.  Limited  Payment  Life  reserves  are  just  as  easily  calculated  pro- 
vided we  have  the  single  premiums  to  a  sufficient  number  of  decimal  places.  The 
starting  point  for  each  line  of  values  is  Ax  +  n,  the  first  multiplier  lieing  jnPz- 

If  this  method  is  used  for  obtaining  Deferred  Annuity  reserves  it  will  be  neces- 
sary to  calculate  the  Deferred  Annuity  single  premiums  and  place  them  in  a 
column  beside  the  corresponding  temporary  annuities.  This,  of  course,  can  be 
readily  done.  The  process  will  then  be  the  same  as  in  the  case  of  Limited  Pay- 
ment Life  policies.  A  better  course,  particularly  for  annuities  payable  otherwise 
than  yeisrly,  might  be  to  calculate  the  first  column  of  values  in  advance  by  th^ 
Accumulation  Formula,  providing  the  values  of  Ux  +  n  are  already  prepared  for 
the  particular  mortality  table  employed.  The  several  lines  of  values  can  then  be 
completed  with  great  rapidity. 

Mr.  Papps'  method  with  a  little  practice  will  prove  to  be  at  least  as  rapid  as 
any  and  to  involve  less  risk  of  error  than  most  of  the  methods  commonly  used, 
with  the  possible  exception  of  that  devised  by  Mr.  Garment  for  calculating  Endow- 
ment a-ssurance  values,  and  with  which  the  author  invites  a  comparison.  This 
method  is  probably  in  use  in  most  offices,  and  in  any  event  is  fully  described  in 
J.  1.  A.,  Vol.  XXII,  p.  368,  but  in  order  to  compare  it  with  the  one  under  con- 
sideration it  may  not  be  out  of  place  to  refer  to  it  briefly.  The  formula  on  which 
it  is  based  is  that  which  express^  the  reserve  in  terms  of  the  temporary  annuities, 
namely, 
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1  -\-az  +  n  m—n  —  l\ 
1  +  flj;  m  — 1| 

From  this  the  following  working  formula  is  readily  deduced  : 

—  Aax  +  n  m — n — li 


nVxm\  =  1. 


n  +  lVx  m\  ^nVx  m\  + 


1  -\-ax7n  —  i: 


In  applying  tliis  formula  to  calculate  a  complete  table  of  reserves  such  as  Table 
A,  each  column  of  values  would  be  prepared  independently.  The  same  tempo- 
rary annuities  are  required  as  used  by  Mr.  Papps,  the  differences  of  the  temporary 
annuities  being  the  successive  multipliers.     To  calculate  any  column  of  values 


the  reciprocal  of  the  temporary  annuity-due  at  the  age  at  entry 


\1  +  axm~lj 


is  placed  on  the  fixed  plate.  Multiplying  by  the  first  difference  ( ajrm^ii  —  «j-+i  m^\) 
we  obtain  iVxlu] .  Leaving  all  of  the  figures  on  the  machine,  and  multiplying  by 
the  next  difference  we  get  2  Fj"m|  and  so  on.  The  result  after  the  last  multiplier 
has  been  used  is  m—lVx'ml .  One  turn  of  the  handle,  which  means  the  addition 
of  the  reciprocal  to  this  value,  should  always  give  unity,  if  the  work  has  been 
done  correctly.  The  whole  column  should  then  be  checked  by  summation  in  the 
usual  way.  Mr.  Papps  mentions  that  by  his  method  the  premiums  are  calculated 
as  well  as  the  reserves.  This  is  practically  so  with  Mr.  Garment's,  for  if  the  value 
of  cf  be  subtracted  from  each  reciprocal  we  will  get  the  annual  premiums.  In 
order  to  give  some  idea  of  the  rapidity  of  this  method  it  might  be  stated  that  Mr. 
Garment  found  it  jjossible  in  a  special  test  to  construct  a  column  of  44  values  in 
8  minutes,  not  including  the  time  required  for  setting  the  machine  or  verifying 
the  sum  of  the  column.  The  verification  was  performed  in  2  minutes.  This,  of 
course,  was  a  test  against  time,  but  it  is  difficult  to  imagine  any  simpler  or  more 
rapid  process  for  obtaining  Endowment  Assurance  reserves. 

Mr.  Papps'  method,  however,  being  applicable  to  various  special  forms  of  con- 
tract has  merits  of  its  own,  and  we  are  indebted  to  him  for  having  placed  before 
us  a  formula  which,  I  am  sure,  we  will  often  be  able  to  use  to  advantage  in  our 
future  work. 

Mk.  Moir  :  Mr.  President,  I  recently  had  occasion  to  make  some  calculations 
of  a  similar  nature  for  endowments  maturing  at  a  fixed  period,  and  I  tried  to  get 
the  most  accurate  way,  as  it  was  for  publication,  and  I  wanted  to  have  the  figures 
accurate  to  a  cent.  I  tried  two  or  three  methods,  including  the  Temporary  Annu- 
ity Method,  which  is  well-known  and  given  in  the  Text-Book  of  the  Institute  of 
Actuaries.  But  that  method,  while  it  is  very  simple  to  work,  I  found  brought 
results  varying  usually  by  ten,  fifteen,  or  even  twenty  cents,  at  the  end  of  the 
accumulation  period. 

I  then  worked  out  another  formula  which  I  cannot  remember  to  liave  seen 
given  elsewhere. 

Life  Formula. 

il  —  nVx)  =  {Pr  +  d)—vpx  +  n{l—n-\-lVx) 

Endowment  Formula. 

{1  —  hVz7)  =  {Px~r  +  d)  —  l-pz->rn{\  —  n-\-\Vi7^^) 
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Tlicse  formulas  apply  to  all  classes  of  policies.  Tliey  are  i>ractically  the  same  as 
McClintock's  celebrated  accumulation  formula,  and  somewhat  similar  expressions 
are  given  on  page  405  of  the  Institute  Text-Book,  Part  II.  But  I  have  never 
seen  the  suggestion  made  that  they  can  be  most  conveniently  used  by  working 
backwards,  especially  for  Endowment  Insurances. 

The  dilTerence  between  the  reserve  value  and  the  sum  assured  is  the  basis  of 
the  work,  and  you  get  the  value  one  year  from  the  preceding  year,  so  that  if  the 
value  works  out  correctly  at  the  end  of  the  two  years,  the  total  must  be  correct. 

I  have  the  figures  here  and  I  will  give  them,  and  also  give  an  example  of  work- 
ing at  the  age  35. 

I  accidentally  stumbled  across  this,  and  it  may  have  been  published  elsewhere. 

Example  of  Working. 

Age  35 — 19  Year  Endowment — American  3i%. 

1000  P35: 191 =42.4705 

1000  d  =  33.8164 


1000  (P;ciri  +  d)  =  76.2869 


rear, 
n 

vpx  +  n{l—n+lVx:ld,) 

(2)+(Px:191  +  (0 

Policy  Value. 
1000— (3) 

(1) 
18 

(2) 

(3) 
76.2869 

(4) 
923.713 

17 

72.5728 

148.8597 

851.140 

16 

141.7345 

218.0214 

781.979 

15 

207.7461 

284.0330 

715.967 

14 

270.8303 

347.1172 

652.883 

13 

331.1835 

407.4704 

592.530 

12 

388.9668 

465.2537 

534.746 

11 

444.3238 

520.6107 

479.389 

10 

497.3920 

573.6789 

426.321 

9 

548.2764 

624.5633 

375.437 

8 

597.0944 

673.3813 

326.619 

7 

643.9411 

720.2280 

279.772 

6 

688.9067 

765.1936 

234.806 

5 

732.0798 

808.3667 

191.633 

4 

773.5406 

849.8275 

150.172 

3 

813.3631 

889.6500 

110.350 

2 

851.6317 

927.9186 

72.081 

1 

888.3902 

964.6771 

35.323 

0 

923.7131 

1000.0000 

11265.1380  7734.861 

7734.861 

18999.9990 

Columns  (2)  and  (3)  check  themselves  through  the  value  in  the  last  line  proving 
equal  to  1000  exactly.  The  fourth  column  is  checked  by  the  summation  of  the 
two  columns  (3)  +  (4)  being  in  all  cases  equal  to  19,000, 
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NOTE  ON   THE  LIMIT  OF  RISK. — ROBERT  HENDEESON. 

Vol.  IX,  Page  40. 
"Written  Discussion, 

Mr.  Strong  :  "We  are  indebted  to  Mr.  Henderson  for  his  paper  on  the  Limit 
of  Kisk  ;  the  subject  is  important  and  his  investigations  throw  much  light  on  it. 
While  the  determination  of  the  limit  in  the  case  of  a  particular  company  may 
ultimately  be  a  business  proposition  depending  upon  the  circumstances  of  that 
company,  theoretical  considerations  should  provide  a  sound  foundation  for  this 
determination  in  furnishing  a  knowledge  of  what  effect  upon  stability  the  taking 
of  policies  of  a  given  size  will  have.  It  is  with  the  deduction  of  such  theoretical 
knowledge  that  the  present  paper  is  concerned  ;  in  it  the  effect  of  adding  large 
policies  to  the  business  in  force  is  traced  and  it  is  shown  under  what  circumstances 
these  additions  will  cause  an  increase  or  decrease  in  stability.  The  fact  that  Mr. 
Henderson  has  followed  the  purely  scientific  method  of  mathematical  consideration 
of  the  ideal  case  adds  to  the  value  of  his  work.  For,  while  we  all  recognize  that 
disturbing  influences  will  naturally  modify  his  mathematical  results,  we  also 
recognize  that  in  general  they  modify  such  results  instead  of  invalidating  them. 
Hence,  if  we  accept  the  matliematical  work,  it  seems  necessary  to  abandon  any 
theory  which  is  totally  at  variance  with  his  conclusions,  as  are  some  which  have 
been  advanced. 

The  general  method  used  for  investigation  is  that  of  reducing  the  actual  system 
of  policies  to  an  equivalent  system  which  is  simpler  and  can  be  studied  more  easily, 
the  equivalent  system  being  one  in  which  the  amounts  at  risk  are  all  equal  and 
all  at  the  same  age.     The  conditions  of  equivalence  are  : — 

1.  That  the  expected  death  strains  of  the  two  systems  shall  be  equal. 

2.  That  the  mean  values  of  the  square  of  the  departure  of  the  two  systems  shall 
be  equal. 

The  equivalence  defined  by  such  conditions  is  not  absolute  and  its  quality  must 
depend  on  the  defining  conditions.  The  present  conditions  involve  the  expected 
death  strain  and  a  function  of  fluctuation  and  they  make  the  importance  of  the 
fluctuation  depend  upon  its  ratio  to  the  expected  death  strain  (see  page  46).  Some 
results  that  are  apparently,  though  not  really,  paradoxical  come  from  the  fact  that 
the  equivalence  is  limited  and  that  the  measure  of  fluctuation  is  a  variable,  as — 
Two  etjuivaleut  systems  will  in  general  have  different  amounts  at  risk  and  the 
difference  may  be  great.  If  two  systems  of  policies  are  alike  in  number  and 
amount  at  risk,  the  first  being  at  age  x,  the  second  at  an  older  age  y,  the  system 
at  the  older  age  has  the  greatest  stability  although  the  mean  square  of  its  departure 
is  the  greater — expressed  briefly,  stability  increases  with  age. 

Mr.  Henderson  introduces  a  second  simplification  by  substituting  the  fluctuation 
of  the  instantaneous  death  rate  for  the  more  complicated  cases,  in  place  of  the 
yearly  fluctuation.  At  first  sight  this  change  does  not  appear  justified  under  the 
conditions  of  equivalence  ;  but  a  rigorous  proof  of  its  correctness  can  be  derived 
directly  from  these  conditions. 

A  different  sort  of  equivalence  which  is,  nevertheless,  proper  to  the  considera- 
tion of  stability  may  be  obtained  by  changing  condition  1  to, 

1.    The  total  amounts  at  risk  of  the  two  systems  shall  be  equal.    This  makes  the 
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significance  of  fluolnalion  relative  to  the  amount  at  ri.sk  ratlier  tlian  to  tlie 
expected  death  strains.  It  is  evident  that  if  all  policies  of  lx)th  the  original  and 
derive<l  systems  are  at  one  age  w,  the  new  conditions  are  exactly  equivalent  to 
the  old  because  at  a  given  age  equality  of  expected  death  strains  involves  equality 
of  amounts  at  risk  and  vice  versa.  Hence  Mr.  Henderson's  results  where  a  single 
age  is  considered  would  be  unchanged.  Where  difTerent  ages  are  involved,  his 
notation  and  methods  of  analysis  may  be  followed  and  we  find  results  which  are 
somewhat  similar  in  form  but  in  which  the  age  enters  differently.  For  instance, 
corresponding  to  the  expression  near  the  middle  of  page  43  is 

S<ov>    ^^^P'^"^"' 
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Furthermore  we  find  that  now  the  stability  of  a  given  system  of  policies  decreases 
as  the  age  increases,  and  that  in  general  two  equivalent  systems  do  not  have  the 
same  expected  death  strain.  It  does  not  seem  worth  while  to  go  into  this  more  at 
length  now  ;  by  following  the  same  method  that  Mr.  Henderson  has,  the  corres- 
ponding results  under  the  present  conditions  can  easily  be  obtained.  I  have 
mentioned  this  second  kind  of  equivalence  because  it  illustrates  the  scope  of  the 
question  of  stability  and  also  because  it  might  sometimes  be  better  fitted  for  a 
practical  problem  ;  I  agree,  however,  with  Mr.  Henderson  that  it  is  ordinarily 
the  ratio  of  the  actual  to  the  expected  death  strain  which  is  the  proper  standard 
of  comparison. 

It  would  evidently  be  possible  to  combine  tlie  two  sets  of  conditions  of  equiva- 
lence thus  requiring  both  equality  of  expected  death  strains  and  equality  of 
amounts  at  risk.  The  objection  to  this  is  that  it  would  not  admit  the  same  simple 
mathematical  treatment. 

Mr.  Shepard  :  Before  receiving  from  the  President  a  request  to  contribute  to 
the  discussion  on  Mr.  Henderson's  paper,  I  had  studied  it  carefully,  but  I  must 
confess  without  getting  much  light  on  tlie  subject.  I  have  therefore  interpreted 
the  President's  request  liberally  and  have  tried  to  see  whether  the  subject  could 
be  approached  from  a  mathematical  point  of  view  in  a  simpler  way.  On  page 
215  of  Vol.  XXVII  of  the  J.  I.  A.  there  is  a  note  by  Mr.  G.  F.  Hardy  in  which 
he  shows  how  to  arrive  at  the  average  deviation  from  the  most  probable  number 
of  events  where  there  are  n  independent  observations,  the  proof  involving  simple 
algebra  and  an  approximation  to  the  value  of  \n  the  result  being  approximately  - 
ty^ npq  on  each  side  of  the  most  probable  numljer,  where  p  is  the  probability  of 
the  event  happening  and  q  of  it  failing. 

The  question  before  us  now  is,  what  is  the  effect  on  the  average  deviation  from 
the  expected  loss  under  a  number  of  policies  where  the  risk  under  one  policy  is 
increased  ? 

Let  there  be  n  —  1  lives  subject  to  a  risk  a  and  one  life  to  risk  A^ 
•'•  ?[("  — 1)'^  +  -4]  is  the  expected  loss.  To  find  the  average  deviation  from 
this  amount,  consider  the  case  of  r  deaths  in  the  group.  We  may  have  r  deaths 
among  the  n —  1  lives  subject  to  risk  a  and  the  other  life  surviving,  the  probability 

In  — 1 

of  this  b       _        pn—rqi-  and  the  loss  is  ra  ;  or  we  may  have  r  —  1  deaths  among 
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the  n  —  1  lives  subject  to  risk  a  and  the  other  life  dying,  the  probability  of  this 

|n  — 1 

is pn—rnr  and  the  loss  is  (r  —  1  )a  +  A.     Hence  the  probability  of  there 

|r— l|n  — r^  ' 

being  r  deaths,  multiplied  by  the  deviation  from  tlie  expected  loss  is 

f|7i  — 1  In  — 1        \n_ 1 

lrin-r-ira  +  ir-i\n-r{r  —  la  +  A)—^;rr^{n  —  la-\-A)qy 

=  ^^P^-'Y\^'^raV~(r-l)a  +  U-q{li^la  +  A)^ 

In.  (n  — l)a  +  A  ^ 

=  f^^p^-'q'- ^ ('—«<?) ; 

in 

where  A^=a  this  reduces  to  c~ir7  p"  ~ '"?'"«( ''  —  "^^  ^^  ^"  ^^'  H^i'^^j'^  "^te. 

This  shows  that  when  the  risk  is  increased  on  one  life  the  effect  both  on  the 
expected  loss  and  the  average  deviation  from  the  expected  loss  is  just  the  same  as 
if  the  extra  risk  were  spread  over  all  the  policies. 

Now  let  us  take  a  numerical  example.  Suppose  a  company  with  $70,000,000  of 
insurance  on  its  books,  35,000  different  policy  holders  so  that  the  average  policy  is 
$2,000,  $14,000,000  of  reserves  and  with  an  average  mortality  of  14  per  thousand, 
then  the  expected  death  losses  are  .014  X  56,000,000 

=  $784,000 

and  the  average  deviation  on  either  side  from  this  result  is 

11/^X2000  =  $17,584 

Now  assume  the  risk  on  one  life  raised  to  100,000,  namely  fifty  times  the  average,  the 
reserve  being  increased  proportionately,  the  expected  loss  is  now  .014  X  56,078,400 

=  $785,098 
and  the  average  deviation  is 

^|^X17,584  =  $17,609 
784000 '^     '  ' 

Hence  the  expected  loss  is  increased  $1,098  and  the  average  deviation  from  this 
amount  is  only  increased  $25.  All  this  seems  to  me  to  indicate  that  we  should 
fall  back  on  our  original  contention  that  the  only  thing  to  be  considered  is  the 
strain  on  the  surplus. 

The  question  may  now  be  asked  how  much  surplus  should  be  accumulated  for 
the  purpose  of  meeting  these  deviations  where  the  risks  are  approximately  equal. 
I  think  it  should  be  such  an  amount  that  the  interest  at  the  effective  rate  earned 
by  the  company  should  be  equal  to  the  average  deviation,  so  that  taking  one  year 
with  another  this  fund  remains  intact.  Assuming  4  per  cent,  interest,  this  would 
give  $439,600  which  should  be  accumulated  out  of  profits  from  mortality  for  this 
purpose.  Assuming  the  profits  not  returned  to  policy  holders  in  the  form  of  divi- 
dends as  10  per  cent,  of  the  expected  loss,  the  above  amount  could  be  accumulated 
in  less  than  six  years.     This  fund  could  then  be  drawn  upon  in  case  a  claim  takes 
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place  under  a  policy  of  large  amount,  without  endangering  the  stability  of  the 
Company. 

There  is  one  more  point  I  should  like  to  touch  on  and  that  is  this  :  That  if  a 
Company  decided  to  increase  its  limit  of  risk,  in  addition  to  the  precautions  cited 
by  me  in  the  discussion  on  Mr.  Nidiols'  paper,  care  should  Iw  taken  to  choose 
risks  subject  as  little  as  possible  to  death  from  the  same  accidental  cause,  so  that 
they  should  difler  as  much  as  possible  as  to  locality,  occupation,  age  (as  pneumonia 
is  one  of  the  most  common  causes  of  death  and  attacks  older  lives  by  preference) 
and  unfavorable  features  of  family  history.  I  am  afraid  these  words  of  mine  can 
only  by  courtesy  be  considered  as  a  discussion  of  Mr.  Henderson's  paper,  but  if 
any  points  in  them  lead  to  an  interesting  discussion,  I  shall  feel  that  your  time 
has  not  been  wasted. 
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MORTALITY   AMONG    ATHLETES    AND    OTHER    GRADUATES    OF    YALE   UNIVERSITY, 
JOHN   M.    GAINES  AND  ARTHUR  HUNTER. 

Vol.  IX,  Page  47. 
Written  Discussion, 

Mr.  J.  K.  Gore  :  Tlie  first  part  of  tlie  paper  presented  jointly  by  Messrs. 
Gaines  and  Hunter  has  to  do  with  tlic  mortality  among  those  who  had  been 
athletes  wliile  attending  Yale  University.  The  authors  conclude  not  only  that 
practically  no  physical  strain  existed  as  a  result  of  the  athletic  training,  but  that 
the  students  taking  a  prominent  part  in  athletics  were  actually  benefited  by  the 
experience. 

That  a  body  of  athletes  selected  with  the  greatest  care  from  a  larger  number  of 
men  in  turn  self-selected  from  the  entire  body  of  students,  should  experience  a 
comparatively  low  death  rate  in  spite  of  tlie  severe  training  of  their  athletic  com- 
petitions is  not  surprising.  But  that  this  death  rate  should  be  but  44  per  cent,  of 
that  expected  according  to  the  American  Experience  Table  of  Mortality  seems  to 
the  writer  most  remarkable. 

The  authors  of  the  paper  quote  also  the  experience  of  the  crews  of  the  University 
of  Pennsylvania,  and  of  the  men  competing  from  1829  to  1869  in  the  Oxford- 
Cambridge  races.  In  both  groups  the  rate  of  mortality,  though  not  accurately 
obtainable,  appears  to  be  comparatively  low, 

I  have  looked,  without  great  succass,  for  further  information  on  this  subject. 
Sir  Benjamin  Ward  Richardson,  M.  D.,  in  a  lecture  delivered  before  the  Shaftes- 
bury Club,  Oxford,  in  1884,  in  which  he  considered  various  branches  of  com- 
petitive sports,  condemned  track  athletics  from  the  standpoint  of  health,  but 
concluded  that  under  proper  conditions  boat  racing  was  beneficial.  Dr.  Richard- 
son's lecture,  an  editorial  comment  by  Dr.  Wells  in  the  "  Medical  Examiner"  for 
May,  1899,  a  paper  on  "The  Immediate  and  Remote  EfTects  of  Atliletics  upon 
the  Heart,"  by  Dr.  Alfred  Stengel,  of  Philadelphia,  outlined  in  the  "Medical 
Record"  for  May  13th,  1899,  and  "  Observations  upon  Long  Distance  Runners," 
by  J.  C.  Black,  R.  C.  Larrabee  and  others,  in  the  "Boston  Medical  and  Surgical 
Journal,"  for  February,  1903,  are  a  few  of  a  large  number  of  comments  by  medical 
men,  testifying  to  the  fact  that  there  are  at  least  a  temporary  strain  and  certain 
local  physical  disturbances  caused  by  the  majority  of  athletic  sports.  These 
writers  generally  agree,  however,  that  most  athletes,  if  originally  selected  with 
discrimination  and  if  given  proper  care  during  and  after  the  period  of  training, 
return  later  to  normal  physical  conditions.  As  college  athletes  are  usually  more 
carefully  selected  and  more  systematically  trained  than  other  athletes,  we  should 
expect  their  after  lifetime  to  be  greater. 

An  article  by  Dr.  Robert  E.  Coughlin,  in  "The  Medical  Record,"  for  Septem- 
ber 24th,  1904,  goes  very  thoroughly  into  the  subject  of  athletics,  and  concludes, 
as  follows  :  "Although  the  evidence  for  and  against  athletics  is  contradictory,  the 
whole  subject  may  be  summed  up  by  stating  that  athletics  are  beneficial  when 
properly  and  judiciously  applied  and  very  injurious  when  the  precautions,  above 
mentioned,  are  ignored  or  carelessly  regarded." 

In  addition  to  the  experience  of  the  University  of  Pennsylvania  and  the  Oxford- 
Cambridge  crews,  referred  to  by  Messrs.  Gaines  and  Hunter,  there  was  an  article 
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in  the  "New  York  Evonine;  Post,"  for  ^farcli  8tli,  1904,  hy  Dr.  George  L. 
Mcylan,  of  Harvard,  now  director  of  the  gymnasium  at  Columbia,  concerning  the 
record  of  the  152  men  who  had  been  memlx-rs  of  the  Harvard  crews  from  1852  to 
1S92.  Dr.  Meylan's  data  are  very  complete  and  include  many  details  as  to  the 
past  and  present  condition  of  health  of  the  survivors,  as  well  as  the  past  condition 
of  health  and  cause  of  death  of  those  wlu>  have  died.  Dr.  Meylan  concludes  that 
"Harvard  oarsmen  live  longer  than  healtiiy  men  accepted  by  life  insuram-e  com- 
panies," and  the  method  by  which  he  arrives  at  this  conclusion  is  unique.  He 
presents  a  table,  the  first  colunm  of  which  gives  the  total  number  of  years  lived  by 
the  members  of  the  crew,  to  June  25th,  190.'^.  His  second  column  shows  tlie  total 
expectation  of  life  of  the  survivors,  by  the  Ajnericim  Table.  Dr.  !Meylan  adds 
these  two  columns.  Of  the  11,000  years  of  life  resulting  from  the  addition,  5,000 
years  are  yet  to  be  lived.  On  this  basis,  he  credits  the  oarsmen  with  an  average 
of  2.88  years  each  in  excess  of  the  tabular  expectation  of  life  according  to  the 
American  Experience  Table. 

From  the  data  furnished  by  Dr.  Meylan  we  are  able  to  learn  both  the  actual 
number  of  deaths  and  the  num])er  expected  according  to  the  American  Table,  and 
thus  make  a  comparison  with  the  figures  furnished  by  Messrs.  Gaines  and  Hunter. 

Of  the  152  different  men  on  the  Harvard  crews  32  had  died  before  June  25th, 
1903,  while  the  expected  number  of  deaths  was  37.  In  other  words,  the  actual 
mortality  was  86  per  cent,  of  the  expected  as  compared  with  41  per  cent,  for  the 
Yale  crews  and  44  per  cent,  for  the  four  classes  of  Yale  athletes  combined.  While 
the  experience  of  the  Harvard  crews  seems  much  less  favorable  than  that  of  the 
Yale  athletes,  it  is  possibly  safe  to  saj'  of  the  former,  as  Messrs.  Gaines  and  Hunter 
say  of  the  latter,  that  "  the  training  and  contests  had  not  an  injurious  effect  on 
the  athletes'  longevity."  On  the  other  hand,  one  would  not  be  warranted  in  stating 
that  the  Plarvard  oarsmen  were  "benefitted  by  the  experience." 

The  paper  under  discussion  concludes  with  a  table  showing  the  mortality  of 
Y^'ale  graduates  in  the  eighteenth  century.  The  graduates  of  1701  to  1777  are 
included  in  the  table,  which  shows,  as  compared  with  the  American  Experience 
Table,  an  excessive  death  rate  for  the  early  and  middle  years  of  life  and  a  very 
light  rate  at  the  older  ages.  Two  interesting  articles  pul)lished  in  "The  Insur- 
ance Monitor,"  in  1875,  included  almost  the  same  data  as  the  present  paper  ;  the 
first  article  presenting  a  mortality  table  of  Yale  graduates  from  1702  to  1774,  and 
the  second  a  table  of  graduates  from  1775  to  180G.  These  articles  contained  more 
details  than  Messi"s.  Gaines  and  Hunter  have  given  us,  but  arrived  at  the  same 
general  conclusions  ;  that  "college  men  under  eighteenth  century  conditions  were 
subject  to  a  heavy  death  rate  in  the  early  years  after  graduation,  and  that  they 
fully  made  up  for  this  by  the  hearty  old  age  reached  by  most  of  those  who  survive 
the  first  struggle  for  livelihood. 

In  a  remarkably  interesting  little  work  translated  from  the  French  of  J.  P.  B. 
de  "Warville,  entitled  "New  Travels  in  the  United  States  of  America,  performed 
in  1788,"  is  a  chapter  on  the  health  and  longevity  of  Americans.  The  author 
inserts  a  comparative  table  of  expectation  of  life  for  seventeen  communities  in 
England,  Sweden,  Germany,  Holland,  France  and  New  England.  For  New 
England  the  expectation  tables  are  given  for  Hingham,  Mass.,  Dover,  New  Hamp- 
shire and  for  graduates  of  Harvard  College.  The  expectation  of  life  of  Harvard 
graduates  of  the  eighteenth  century  indicates  a  table  of  mortality  very  similar  to 
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that  of  eighteenth  century  Yale  graduates,  being  less  than  the  expectation  of  life 
according  to  the  American  Experience  Table  up  to  age  50,  and  greater  beyond 
that  age. 

"While  a  study  of  the  mortality  of  college  graduates  is  certainly  interesting  and 
instructive,  it  is  doubtful  whether  such  a  study  would  be  of  direct  practical  value 
to  life  insurance  companies.  It  is  true  that  a  large  body  of  college  graduates 
might  be  considered  to  be  representative  as  to  vitality  of  the  so-called  better  class 
of  lives  in  general.  Nevertheless,  they  would,  in  fact,  represent  only  a  small 
part  of  the  risks  carried  by  a  life  insurance  company.  Gathered  from  localities 
differing  greatly  as  to  climate  and  other  important  conditions,  they  form  during  a 
brief  period  of  four  years  a  comparatively  homogeneous  group.  For  the  remainder 
of  their  lifetime  their  environment  and  general  conditions  are  as  various  as  can  be 
imagined.  As  compared  with  all  the  factors  affecting  human  life  from  birth  (and 
even  before  birth)  until  the  time  of  entering  college,  and  as  compared  with  all 
the  factors  affecting  human  life  after  graduation,  the  influence  of  the  four  college 
years  upon  longevity  do  not  seem  important  enough  to  give  any  special  signifi- 
cance to  a  mortality  experience  of  college  graduates  as  such. 

Mr.  C.  C.  Haxl  :  *  The  paper  of  Messrs.  Gaines  and  Hunter  presents  a  great 
many  interesting  facts,  especially  in  the  evidence  it  presents  that  athletic  vigor  in 
youth  is  closely  related  to  persistent  vital  force. 

The  results  obtained  from  observations  of  mortality  among  Yale  graduates  of 
the  eighteenth  century  are  in  some  respect  surprising.  The  high  rate  of  mortality 
below  middle  life  does  not  seem  to  admit  of  an  easy  explanation.  We  do  not 
associate  the  idea  of  emaciated  and  ascetic  scholars  with  the  college  graduates 
during  the  colonial  period  of  this  country.  Most  college  graduates  of  that  period 
led  active  lives,  and  frequently  united  other  occupations,  generally  that  of  agri- 
culture, with  their  professional  pursuits.  Moreover  the  genealogical  records  of 
tiie  various  patriotic  societies  in  this  country  do  not  indicate  that  the  scholarly 
men  of  colonial  times,  the  men  of  thought  and  action, — those  who  shaped  public 
opinion, — were  made  of  specially  perishable  material. 

A  clearer  view  of  the  subject  would  perhaps  be  presented  if,  provided  the  data 
are  sufficient,  instead  of  a  table  showing  the  number  of  deaths  by  decades  one  were 
constructed  showing  the  average  after  life  time,  to  be  compared  with  what  is  called 
the  "expectation  of  life,"  as  shown  by  the  American  Table.  In  a  comparison  of 
this  sort  the  much  misused  and  misapplied  "expectation  of  life"  table  has  a 
practical  use. 

On  page  53  the  authors  draw  attention  to  the  fact  that  the  expected  deaths  by 
the  American  Table  were  remarkably  close  to  the  actual  deaths.  In  view  of  the 
fact  that  all  the  graduates  in  this  observation  were  dead,  and  that  the  time  elapsed 
exceeded  the  limit  of  human  life  according  to  the  mortality  table  employed,  it  is 
evident  that  there  should  be  an  exact  balance  between  the  actual  number  of  deaths 
and  the  expected  deaths  no  matter  what  table  of  mortality  is  employed.  And  such 
would  no  doubt  have  been  found  to  be  the  case  if  in  the  figures  indicating  the 
death  rate  the  decimal  had  been  continued  to  a  suflicient  number  of  places.  We 
have  on  ancient  authority  the  statement  that  "  it  is  given  unto  man  once  to  die  " ; 

*  Presented  in  the  absence  of  Mr.  Hall,  by  Mr,  A.  A.  W^elch. 
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therefore  out  of  a  given  niiinhcr  of  iiiiliviiliials  for  whom  the  limit  of  life  is 
passed  and  of  whom  all  are  dead,  it  is  not  a  (juestion  as  to  how  many  die  or  how 
often  they  die,  hut  merely  when  they  died.  Whatever  mortality  tahle  he  em- 
ployed as  a  hasis  of  comparison,  tlie  numher  of  expected  deaths  and  of  actual 
deaths  would  necessarily  he  in  exact  balance,  the  variation  being  only  as  to  the 
time  of  occurrence. 

Mn.  AVkli-s  :  Messrs.  Gaines  and  Hunter  are  entitled  to  our  thanks  for  having 
worked  up  and  tabulated  these  statistics  in  permanent  form.  I  tliink  there  is,  how- 
ever, a  possible  danger  of  misapprehension  in  the  heading  of  tlie  table  at  the  top 
of  page  40  ;  "  Expected  Deaths  by  the  Actuarial  Society's  Select  Table,"  the  figures 
given  being  not  the  tabular  deaths  by  that  table,  but  the  expected  deaths  upon  the 
assumptions  made  by  the  committee  of  the  Society  as  respects  selection  in  the  early 
years  of  insurance  in  the  Specialized  Mortiility  Investigation.  AVe  may  emphasize 
also  their  statement,  "These  figures  do  not  prove  that  the  constitutionally  weak 
men  can  be  benefitted  by  undergoing  the  strain  of  an  intercollegiate  contest,  but  it 
is  proved  in  our  judgment  that  the  men  who  were  on  the  teams  were  far  above  the 
average  of  their  fellows  in  vitality,"  but  we  may  add  that  the  figures  do  not  prove 
that  the  training  has  not  an  injurious  effect  upon  some  of  those  who  undergo  it. 
Those  who  take  part  in  the  contest  and  so  obtain  their  Y's,  and  are  included  in  this 
investigation,  are  those  who  have  not  developed  any  weakness  under  the  strain  of 
the  training.  Any  weakness  developed  would  of  necessity  rule  the  individual  off 
the  team  and  prevent  his  obtaining  a  Y.  The  low  subsequent  death  rate  among 
those  who  obtain  their  Y  may  be  quite  as  likely  due  to  the  fact  that  they  are  pri- 
marily a  body  of  men  of  great  vitality  as  to  any  benefit  derived  from  the  training. 

It  is  gratifying  to  find  that  there  has  been  a  more  or  less  steady  increase  in  the 
vitality  of  Yale  graduates.  Thus,  taking  all  the  graduates  from  1701  to  1777,  the 
mortality  among  the  graduates  was  100  per  cent,  of  that  expected  by  the  mortality 
table.  Among  those  graduating  between  17G3  and  1777,  it  was  93J  per  cent. 
Among  those  graduating  between  1863  and  1902  inclusive,  the  mortality  was  only 
about  70  per  cent,  of  the  "Actuarial  Society's  Select  Table."  This  improvement 
is  probably  largely  to  be  found  at  the  younger  ages  of  life,  and  I  suspect  will  be 
found  to  be  still  going  on  not  only  as  regards  college  graduates,  but  as  regards  the 
body  of  the  population. 

Messrs.  Gaines  and  Hunter  :  (presented  by  Mr.  Hunter)  We  should  like 
to  point  out  that  there  has  been  a  good  deal  of  misapprehension  regarding'the 
statistics  upon  which  our  paper  was  based.  Many  general  readers  have  failed  to 
take  note  that  we  included  only  the  athletes  who  "received  their  '  Y',"  and  not 
those  who  were  substitutes  or  who  trained  for  the  various  teams.  There  may  be 
said  therefore  to  be  a  three-fold  selection  : — 

First :  The  selection  which  results  in  the  healthier  part  of  the  community 
attending  college  ;  or,  to  put  it  in  another  way,  the  practical  exclusion  of  impaired 
lives  by  reason  of  their  not  being  able  to  stand  the  course  of  study. 

Second  :  The  selection  from  the  student  body  of  those  of  sufficient  stamina  to 
make  good  material  for  the  teams  ;  and  a  constant  medical  selection  during  the 
whole  period  of  training. 
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Third  :  The  selection  from  that  body  of  athletes  of  those  who  were  capable  of 
standing  the  strain  of  the  various  collegiate  contests. 

It  will  also  be  noticed  that  we  did  not  claim  absolute  accuracy  for  the  statistics. 
We  believe  that  they  are  comparatively  correct,  though  not  as  accurate  as  those 
extracted  from  the  records  of  an  insurance  company.  There  may  have  l)een  a  very 
few  deaths  omitted  from  the  list,  but  we  do  not  believe  that  there  is  any  substantial 
error  from  this  source.  The  ratio  of  actual  to  expected  deaths  of  49  per  cent, 
indicates  that  the  mortality  among  the  athletes  under  consideration  was  very 
moderate,  but  no  claim  is  made  that  such  percentage  indicates  the  relative 
mortality  among  athletes  throughout  this  country.  It  is  probable  that  the  low 
percentage  may  be  partly  due  to  accidental  fluctuation,  owing  to  the  small  amount 
of  data.  It  is  proved,  however,  in  our  judgment,  that  the  mortality  among 
athletes  properly  trained  is  favorable  and  not  unfavorable,  as  is  popularly  supposed. 
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Address  of  the  President, 

RUFUS   W.    ^VEEKS, 

AT    THE   OPENING    OF   THE   SeMI-AnNUAL    MeETING, 

October  19th,  1905. 


Members  and  Associates  of  the 

Actuarial  Society  of  America  : 

Gentlemen : — Matthew  Arnold  remarked  that  the  Church  of  Enghmd 
is,  with  all  its  forms  and  ceremonies,  in  essence  simply  an  institution 
for  the  public  reading  of  tlie  Bible  ;  and  so  it  may  be  said  that  our 
Society  is,  in  its  fundamental  meaning,  an  institution  for  the  reading  of 
scientific  papers.  Our  finances  may  be  flourishing,  our  social  gather- 
ings may  be  bright,  but  all  this  has  no  value  if  the  flow  of  contributi<m3 
to  our  transactions  runs  low.  Happily  it  appears  now  that  we  need 
have  no  fear  of  this,  since  a  satisfactory  number  of  excellent  papers  has 
been  produced  for  this  meeting.  This  is  an  encouraging  fact,  and  one 
on  which  the  society  is  heartily  to  be  congratulated. 

As  much  cannot  be  said  with  regard  to  our  share  in  the  work  of  the 
world' s  Congress  of  Actuaries  to  be  held  in  Berlin  next  year.  There 
seems  to  be  little  society  pride  among  us, — little  desire  to  make  a  good 
showing  in  comparison  with  the  actuaries  of  other  lands.  Doubtless 
this  is  due  to  our  great  distance  from  the  others,  making  it  imprac- 
ticable for  more  than  a  few  of  our  members  to  attend  the  Congresses  in 
Europe.  I  am  sure  that  if  the  members  in  general  could  have  been 
present  at  the  Congress  of  1900  in  Paris,  they  would  have  felt  the  same 
sense  of  inadequacy  which  those  of  us  then  present  felt  as  regards 
America's  share  of  performance.  The  feeling  was  a  keen  one  at  the 
time,  and  certainly  strong  enough  to  cause  acute  regret  in  the  mind  of 
one  who  might  have  made  some  contribution,  and  did  not. 

All  our  members  have  knoA\Ti  for  several  months  what  are  the  sub- 
jects to  be  taken  up  at  the  Berlin  Congress,  but  only  three  have 
signified  their  intention  of  preparing  papers.  Among  the  subjects  to 
be  treated  are  the  followiufj  : 
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The  kinds  of  insurance,  if  any,  which  should  be  forbidden. 

The  construction  and  graduation  of  mortality  tables. 

The  teaching  of  actuarial  science  in  colleges. 

Mortality  tables  for  issuing  and  valuing  annuities. 

The  insuring  of  abstainers  ;  and,  on  the  other  hand,  of  liquor 
dealers. 

Insuring  women,  and  children. 

The  best  form  of  insurance  taxation. 

Surely  some  of  these  themes  must  interest  our  members,  and,  for 
the  sake  of  the  scientific  reputation  of  America,  it  is  earnestly  to  bo 
hoped  that  several  members  wdll  undertake  the  task  of  writing  for  the 
Congress. 

When  any  organization  is  not  in  active  competition  with  other 
similar  organizations,  it  is  found  necessary  to  devise  ways  and  means  of 
stimulating  emulation  within  the  organization  itself,  — otherwise  there 
is  danger  of  lapsing  into  inactivity.  It  would  seem  that  some  mechan- 
ism could  be  invented  in  our  own  society,  which  would  automatically 
tend  to  heighten  its  futui'e  activity.  It  has  been  suggested  that  some 
such  arrangement  as  the  following  would  do  this  work.  Let  us  estab- 
lish within  the  society  a  grade  of  merit,  to  which  only  those  members 
attain  who  have  written  a  certain  number  of  papers  of  a  certain  stand- 
ard of  value  and  involving  a  certain  amount  of  work.  Then  let  it  be 
provided  that  only  members  who  belong  to  this  grade  can  be  elected  to 
office.  Furthermore,  the  suggestion  is,  that,  instead  of  having  a  First 
and  a  Second  Vice-President,  we  shoiUd  have  two  or  three  Vice-Presi- 
dents of  equal  rank  ;  and  instead  of  its  being  the  uniform  practice  to 
elect  the  First  Vice-President  as  President,  the  choice  of  the  members 
should  be  left  free  by  custom  as  well  as  by  constitutional  provision 
among  the  Vice-Presidents  and  ex- Vice-Presidents.  Thus  a  special 
class  of  members  of  high  standing  would  be  formed,  men  who  would 
still  have  the  stimulus  of  having  a  higher  honor  to  look  forward  to. 
If  this  last  measure  were  adopted,  its  operation  should  be  postponed 
for  three  or  four  years,  until  the  present  traditional  succession  has  run 
its  course. 

These  days  of  criticism  present  special  opportunities  to  the  alert 
actuary  to  speak  out  his  convictions,  —to  give  a  reason  for  the  faith 
that  is  in  hira.  One  of  these  opportunities,  which  it  is  to  be  hoped 
will  be  availed  of,  concerns  the  question  whether  premium  rates  are  too 
high.  We  are  told  on  high  authority, — that  of  a  professor  in  one  of 
our  universities,  speaking  through  an  organ  of  another  university, — 
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that  the  present  rates  are  much  too  higli,  I  refer  to  the  article  of  Pro- 
fessor WUlett  of  Brown  University,  publislied  in  tlie  Political  Science 
Quarterly,  which  is  the  organ  of  the  Faculty  of  Political  Science  of 
Columbia  University.  The  article  will  be  found  well  worth  reading 
from  several  points  of  view,  — not  least  as  a  source  of  amusement  ;  —  I 
have  selected  two  of  the  Professor's  utterances  as  illustrations  :  In  one 
passage  he  refers  to  the  naive  argument  sometimes  made  for  deferred 
dividend  that  it  "tends  to  equalize  the  cost  of  insurance  by  taking 
frum  those  who  die  early,  and  so  pay  few  premiums,  and  giving  to 
those  who  live  long  and  pay  many  premiums,"  and  meets  it  by  the 
equally  naive  rejoinder  that — "In  the  case  of  level  premium  life  insur- 
ance so  far  is  it  from  being  true  that  those  who  die  early  ought  to  be 
taxed  for  the  benefit  of  those  who  live  long,  that  they  are  the  very  ones 
who  are  paying  an  excessive  price  for  their  protection  measured  by  the 
excess  of  the  level  premium  over  the  natural  premium  at  their  age." 
The  other  passage  is  a  gem,  and  deserves  quoting  in  full  : — 
"In  the  early  years  of  a  level-premium  life  policy,  whether  a  straight 
life  or  a  limited-payment  life  policy,  and  throughout  the  term  of  an 
endowment  policy,  the  company  is  accumulating  out  of  the  net  pre- 
miums a  reserve  on  the  policy,  which  is  generally  recognized  to-day  as 
the  property  of  the  policy-holder,  held  in  trust  by  the  insurance  com- 
pany. In  the  case  of  a  level-premium  life  policy  the  reserve  arises 
from  the  excess  of  the  actual  premium  of  any  year  over  the  natural 
premium  for  the  same  year,  increased  by  the  interest  earnings.  The 
reserve  on  such  a  policy  increases  every  year  from  the  beginning  of  the 
policy  up  to  a  point  somewhere  near  the  middle  of  the  term,  when  the 
increasing  natural  premium  becomes  equal  to  the  level  premium.  After 
that  point  is  passed  the  company  credits  itself  each  year  with  so  much 
of  the  reserve  on  the  policy  as  is  necessary  to  make  up  the  difference 
between  the  natural  premium  and  the  premium  the  company  is  re- 
ceiving. In  this  way  the  entire  reserve  is  used  up  in  paying  premiums 
by  the  end  of  the  term  of  insurance.  On  the  policies  of  the  insured 
who  die  before  the  reserve  is  thus  exhausted  the  company  is  a  gainer 
by  the  entire  amount  of  the  reserve  at  the  time  of  death,  since  the 
natural  premiums  of  the  entire  body  of  policy-holders  are  sufficient  to 
pay  the  losses  of  the  group.  With  a  limited-payment  policy  the  pro- 
cess is  the  same,  but  the  reserve  accumulates  more  rapidly  during  the 
early  years  of  the  policy,  reaches  a  higher  amount  at  its  maximum,  and 
is  used  up  more  rapidly  during  the  later  years,  when  the  msured  is 
paying  no  premium. ' ' 
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This  last  is  certainly  an  unique,  — I  should  say  the  choicest  bit  which 
could  be  found  in  the  literature  of  life  insurance.  The  article  is  strewn 
with  statements  little  better  considered  than  these  two  ;  and  when  we 
think  of  it  as  coming  from  one  of  our  universities  and  through  an  organ 
of  another  of  our  universities,  we  cannot  wonder  that  the  question  is 
sometimes  raised,  whether  a  college  education  is  worth  while. 

However,  the  main  contention  of  the  Professor  has  enough  prima 
facie  merit  to  call  for  public  reply.  He  has  tabulated  and  combined 
the  Gain  and  Loss  Exhibits  of  the  American  companies,  and  gives  his 
verdict  m  the  following  words  : — 

' '  We  have  seen  that  the  average  experience  of  twenty-four  com- 
panies shows  a  saving  on  mortality  of  over  20  per  cent.,  an  excess  of 
interest  earnings  of  nearly  or  quite  1  per  cent,  and  a  generous  profit 
from  lapses  and  surrendered  policies,  while  the  loading  is  just  sufficient 

to  cover  the  cost  of  carrying  on  the  business With  no 

improvement  in  the  methods  and  practices  of  insurance  companies,  a 
reduction  of  20  per  cent,  or  25  per  cent,  in  premium  rates  is  possible 
for  a  company  managed  with  average  care  and  efficiency,  and  is  in 
every  way  desirable." 

The  gauntlet  is  thus  thrown  down.  Surely  some  one  of  our  younger 
men  will  lift  it  and  meet  the  brave  Professor's  challenge. 

We  meet  at  a  time  when  the  fierce  light  of  publicity  is  beating  upon 
our  beloved  institution  of  life  insurance  in  all  its  phases.  I  should 
rather  say,  in  all  its  phases  save  one,  and  that  one,  the  phase  for  which 
we  love  it, — the  aspect  it  wears  towards  a  defenseless  part  of  mankind. 
As  I  look  out  upon  the  world  of  life  insurance  I  see  two  vast  camps  of 
people  who  are  concerned  in  its  welfare  and  continuance.  On  the  one 
hand  are  the  men  whose  lives  are  insured  and  who  pay  the  premiums,  — 
business  men  for  the  most  part.  This  crowd  does  not  lack  for  self- 
appointed  spokesmen  ;  investigators,  editors,  professors  and  ministers 
are  speaking  for  them,  and  the  air  is  filled  with  the  strident  clamor. 
On  the  other  hand  is  the  vast  and  silent  camp  of  the  passive  and  help- 
less for  whom  the  institution  exists.  No  voice  is  heard  in  their  behalf ; 
no  thought  is  given  to  the  many  families  which  will  be  left  destitute 
to-morrow,  the  next  day,  and  the  day  after,  because  the  bread-winner 
has  been  taken  away  and  had  failed  to  protect  them,  on  the  excuse  of 
the  present  outcry. 

The  life  insurance  corporation  is  an  organ  of  the  State,  with  a  specific 
function  which  it  has  nobly  performed  and  does  nobly  perform.  How- 
ever mixed  the  motives  of  managers,  many  of  the  faults  Avhich  have 
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been  brought  to  light  have  been  caused  in  the  last  analysis  by  the  vital 
and  fervent  impulse  to  the  full  and  wide  performance  of  this  function. 
There  is  no  established  and  solvent  company  in  the  land,  whatever  its 
sins  of  omission  or  of  commission  may  have  been,  but  is  entitled  to 
ten-fold  more  admiration  than  condemnation.  It  cannot  be  but  that 
common  sense  will  succeed  hysteria,  and  reasonable  measures  be 
adopted,  instead  of  such  destructive  measures  as  are  being  demanded 
by  the  barren  idealism  which  has  for  the  nionient  come  to  the  fore.  It 
is  not  to  be  thought  that  the  State  should  put  a  check  upon  the  bene- 
ficent activity  of  an  organism  of  its  own  creation. 
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Abstkact  from  the  Minutes  of  the  Semi-Annual 
Meeting  of  the  Actuarial  Society  of  America, 
held  in  New  York,  N.  Y.,  on  Thursday,  Octo- 
ber 19th,  1905. 


College  Eoom,  Hotel  Astor, 
New  Yokk,  October  19th,  1905,  11.00  a.  m. 

The  meeting  was  called  to  order  by  the  President,  Mr.  Weeks. 
MEMBERS  PRESENT. 


Alsop, 

Huntington, 

Papps, 

Brinkerhoff, 

Hutcheson, 

Paterson, 

Carpenter, 

Ireland, 

Peiler, 

Craig,  J.  D. 

Johnston, 

Pierson, 

Craig,  J.  M. 

KiRKPATRICK, 

Sanderson, 

Dawson, 

Lee, 

Sheppard, 

De  Boer, 

LiNZMEYER, 

Smith, 

Fackler,  D.  p. 

McClintock, 

Stabler, 

Gaines, 

Macaulay, 

Tatlock, 

Gaylord, 

Macdonaxd, 

Toreey, 

Gore,  J.  K. 

Marshall,  E.  P. 

Van  Cise, 

Graham, 

Messenger, 

Weeks, 

Henderson, 

MoiR, 

Welch, 

Holcombe, 

Nichols, 

Wktta, 

Hunter,  A. 

Ogden, 

Wright. 

Hunter,  K.  G. 

ASSOCIATES  ATTENDING. 


Bliss, 

Flynn, 

Kaufman, 

Brown, 

FORSTEB, 

McKellae, 

Carrington, 

GrBB, 

Morris,  E.  B. 

Davenport, 

Hughes,  C. 

Morris,  W.  0. 

Dickenson, 

Jackson, 

Washburn,  J.  H. 

Dow, 

Jensen, 

Young,  Wm. 

Fackleb,  E. 

B. 

JOFFE, 
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After  the  roll  had  been  called,  a  quorum  of  members  behig  preseut, 
the  President  of  the  Society  delivered  an  a<idres.s  (see  page  202). 

The  minutes  of  the  meeting  held  May  18th  and  19th,  1905,  were 
api)roved  as  printed  in  the  Transactions. 

The  Secretiiry  then  read  an  abstract  of  the  proceedings  of  the  Council 
since  the  last  meeting  of  the  Society,  including  the  adoption  of  a  rule 
that  papers  to  be  read  at  any  meeting  of  the  Society  must,  in  order  that 
they  be  printed,  be  delivered  to  the  Secretary  at  leaat  six  weeks  prior 
to  such  meeting,  and  that  papers  so  presented  and  printed  in  advance 
may  be  given  to  the  press  by  their  authors  immediately  after  they  have 
been  read  ;  and  also  one  providing  for  enlarging  the  scope  of  Fellow- 
ship examinations  in  1907,  and  of  allowing  certain  latitude  as  to  re- 
quirements in  the  case  of  candidates  who  had  passed  prior  to  May  19th, 
1904,  a  portion  of  the  examinations  prescribed  by  the  Institute  of 
Actuaries  and  who  present  themselves  for  the  Society  examinations 
in  April,  1906.     The  report  w^a.s  upon  motion  approved  as  read. 

Upon  motion  duly  seconded  the  following  amendments  to  the  Con- 
stitution and  By-Laws,  of  the  proposal  of  which  due  notice  had  been 
given,  were  unanimously  adopted. 

CONSTITUTION : 

Article  III. 
To  read  as  follows  : 

The  membership  of  the  Society  shall  be  composed  of  two  classes,  Fellows  and 
Associates.  All  those  who  have  a  right  to  participate  in  the  proceedings  of  the 
Society  shall  be  classed  as  Fellows. 

Article  VIL 
To  be  amended  by  adding  "  Fellows  only  shall  be  eligible  to  office." 

Articles  V,  VIII,  IX,  X,  XI  and  XIII. 

To  be  amended  throughout  by  changing  the  words  "Member,"  "Members," 
and  "Membership,"  to  "Fellow,"  "Fellows,"  and  "Fellowship,"  respect- 
ively, except  in  the  phrases,  "Member  of  the  Council,"  and  "Members  of 
CouncU." 

BY-LAWS : 

Articles  I,  III,  IV,  and  V. 

To  be  amended  throughout  by  changing  the  words  "Member,"  "Members," 
and  "Membership,"  to  "Fellow,"  "Fellows,"  and  "Fellowship,"  respectively. 
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Article  I, 

To  be  amended  by  substituting  the  words  "Society  votes"  for  the  words 
"  members  vote,"  in  the  article  as  it  has  hitherto  stood. 

A  new  article  to  be  inserted  as  follows  : 

Article  V. — Designation  by  Initials. 

Fellows  of  the  Society  are  authorized  to  append  to  their  names  the  initials 
F.  A.  S.  ;  and  Associates  are  authorized  to  append  to  their  names  the  initials 
A.  A.  S. 

The  present  Article  V,  to  be  renumbered  VI. 

On  motion  of  Mr.  Messenger,  seconded  by  Mr.  McClintock,  it  was 
ordered  that  the  Council  be  requested  to  consider  the  question  of 
admitting  candidates  for  Associate  membership  to  examinations  before 
attaining  the  age  of  21  years,  and  for  Fellowship  before  attaining  the 
age  of  25  years,  admission  to  such  membership  to  take  effect  only  when 
the  specified  ages  should  be  attained. 

The  Society  then  proceeded  to  the  reading  of  papers  prepared  for 
this  meeting.      (See  pages  93-166.) 

At  1.20  p.  M.  the  Society  adjourned  to  reassemble  at  2  p.  m. 

Afternoon  Session,  October  19th,  1905,  2  p.  m. 

After  the  meeting  had  been  called  to  order,  the  reading  of  papers 
prepared  for  this  meeting  was  resumed. 

The  reading  of  origmal  papers  being  concluded,  the  discussion  of 
papers  presented  at  the  previous  meeting  of  the  Society  in  May,  1905, 
was  begun.     (See  pages  167-201.) 

At  five  o'clock,  the  discussions  being  ended,  the  business  meeting 
adjourned,  with  the  understanding  that  the  Fellows  and  Associates 
present  would  meet  again  informally  at  dinner  in  the  evening  in  the 
same  room. 

Arthur  Hunter, 

Secretary. 
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ASSETS,  $128,094,315.24 
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Statement,  for  the  Year  Knding  Dec.  31, 1904, 


—  OF   TUE  — 


METROPOLITAN  LIFE  INSURANCE  CO. 

(iNCOUrORATKD   BY  TUE  STATE  OF  KKW  YOKK.) 

"The  Company  OF  the  People.  BY  the  People,  FOR  the  People." 


ASSETS. 

United  States,  City  and  R.  R, 

Bonds,  and  Stocks 8C4,270,S1S.12 

Bonds  and  Mortgages 33,094,145.00 

Real  Estate 16,800,932. .hg 

Cash 7,323,372.74 

Loans  to  Policy-holders 2,889,649.03 

Premiums,   deferred,   and  in 

course  of  collection  (Net)...  3,246,081.13 
Accrued  Interest,  Keuta,  etc.. 463,315.70 


8128,094,315.24 


LIABILITIES. 

Reinsurance  Fund  and  Spec- 
ial Reserves 8112,351,323.00 

Ml  otlior  Liabilities 907,772.25 

Capital  and  Surplus 14,835,219.99 


8128,094,315.24 


COMPARI 

Income  in  1904 555,985,756.91 

Gain  over  1903 6,097,952.80 

Increase  in  Assets  during  1904,  22,438,003.64 
Gain  over  Corresponding  Item 

in  1903 5,962,601.03 

Surplus  in  1904 14,835,219.99. 

Increase  over  1903 4,143,347.43 

New  Insurances  Accepted  and 

Issued  in  1904  as  follows : 

^'^EPT^'*'^}  S305,258,155.00 

^KP^'t!''    }     131,312,194.00  g436^,^-o^349.oo 

Total  Outstanding  Insurance 
December  31,  19ai 31,470,424,281.00 


The  Daily  Aveuage  of  the  Company's 
business  during  1904  was  : 


ONS,  ETC. 
Ko.  of  Policies  in  Force  Dec- 

ber31,  1904 8,029,906 

(More  th.tn  tliat  of  any  other 
Company  iu  Auicrica,  and  more 
than  that  of  all  others  combined, 
less  one.) 

Net  Gain  in  No.  of  outstand- 
ing Policies  for  the  Year. ...  505,991 
Number  of  Policy-Claims  paid 

in  1904 119,582 

(Averaging  one  for  every  m  in- 
ute  and  a  quarter  of  each  busi- 
ness day  of  8  hours  each.) 
Amount  paid  on  tbe  Above...  815,024,880.27 

(Averaging  ?102..54  a  minut« 
of  each  business  day  of  8  houw 
each.) 

Policy-Claims,  Dividends  and 
Surrender-Values  paid  Pol- 

icy-Holders  in  1904 16,559,494.10 

Paid  Policy-holders  since  or- 
ganization, plus  amount  now 
invested  for  their  security..  8277,293,466.48 
391  per  day  in  Number  of  Claims  Paid. 
6,561  per  day  in  Number  of  Policies  Issne<l. 
81,426,700.50  per  day  in  New  Insurance  Written, 
f  114,060.67  per  day  in  Paj-ments  to  Policy-holders  and 

addition  to  Resen'e. 
^73,326.81  per  day  iu  Increase  of  Assets. 


GROWTH   IN  TEN 

YEAR  PERIODS. 

Yeab 

Income 
for  the  Year 

Assets 
at  End  of  Year 

Surplus 
at  End  of  Year 

No.  of  I'olicies 

in  Force 
at  End  of  Year 

Outstanding 

Insurance 

at  End  of  Year 

Dec  31,  1SS4 

"        18!>4 

"      iyo4 

12,915,937.86 
18,208,742.75 
65,985,756.91 

$2,304,004. ?7 
22,326,622.16 
128,094,315.24 

$613,120.25 
4,034,028.21 
14,835,219.99 

675,4-17 
3,574,9119 

8,1129,906 

$77,6.58,420.00 

441,375,367.00 

1,470,424,281.00 

OFFICERS ! 


JOHN  R.  HEGEMAN, 
ILVLEY  FISKE, 
GK.OKGE  H.  GASTON, 
Gl.i).  B.  WOODWARD 
FP..\NKO.  AYERS, 
J.\MF.S  M.  CRAIG, 
JAME8  8.  ROBERTS, 
JOHN  B.  HEGEMAN, 


John  R.  Hegeman, 
Silas  B.  Dutcher, 
Thomas  L.  James, 
Eiiward  C,  Wallace, 


President 

Vice-President 

I  Second  Vice-President 

,    Third  Vice-President 

Fourth  Vice-President 

Aciuarj' 

Secretary 

Jr.,  Assistant  Secretary 


I.  J.  CAHEN,  Manager  Ordinary  Department 
DIRECTORS 

Joseph  P.  Knapp, 


J.  J.  TH0:MP?0N,  Ca.shier  and  .\s.st.  Secretary 
T.  R.  RICHARDSON,  Assistant  Secretary 

F.  F.  TAYLOR,  Assistant  becretarj' 

STEWART  L.  WOODFORD,  Counsel 

THOS.  H.  WILLARJ),  M.l).,  Medical  Director 
AUG.  S.  KNIGHT  J.'.D.,  Medical  Director 
W.  S.  MANNERS,  M.D.,  Asst  Medical  Director 
E.  M.  HOLDEN,  M.D.,  Asst.  Medical  Director 


Haley  Flske, 
George  H.  Gaston, 
Stewart  L.  Woodford, 


J?enj.  DeF.  Curtiss, 
Frank  H.  Major, 
John  A.  McCall, 
James  M.  Craig, 


George  B.  Woodward, 
Samuel  S.  Beard, 
John  R.  Hegeman,  Jr., 
Thomas  G.  Ritch. 


-THE- 


PENN  MUTUAL 

Life  Insurance  Company 

OF     PHILADELPHIA,     PA. 


HARRY  F.  WEST,  ::::::  President 
GEORGE  K.  JOHNSON,  :  :  Vice-President 
LINCOLN  K.  PAS.<MORK,  2d  Vice-President 
WILLIAM  11.  KINGSLEY,  Scc'y  and  Treas. 
JESSE  J.  BARKER,  :  :  :  :  :  Actuary 
JOHN  W.  HAMER,  Manager  of  Loan  Dept. 
HENRY  C.  LIPPINCOTT,        Mgr.  of  Agencies 

GROSS  ASSETS,  January  1,  1905 $68,921,378  51 

Surplus  Accumulated  upon  Special  Forms  of  Policies 4,320,593  86 

Surplus  for  all  other  Contingencies 4,640,026  62 

TOTAL  SURPLUS 8,960,620  48 


/JlpHE  PENX  is  purely  MUTUAL.  Insurance  is  furnished  at  exact  cost.  Its 
\i^  factors — mortiility,  interest  and  expense — have  all  been  hi;,'hly  favorable 
in  this  Company.  All  policies  are  absolutely  NON-FORFEITABLE  for 
reserve  value,  the  latter  being  applied  to  "EXTENSION"  or  to  "PAID-UP,^ 
as  may  be  desired.  Its  policies  are  free  from  technicalities  and  are  INCON- 
TESTABLE one  year  from  date.     Cash  values  any  year  after  the  second. 


THE  UNITED  STATES 
LIFE  INSURANCE 


1    I 


<j^ 


IN  THE  CITY 
CF  NEW 
YORK 
1850—1905 


-JOHN  P.  MUNN,  M.  D.,  President- 


FINANCE   COMMITTEE: 

JAMES   R.  PLUM Leather 

CLARENCE   H.   KELSEY,  Pres.  Title  Guarantee  and  Trust  Co. 
WILLIAM   H.   PORTER Pres.  Chemical  National  Bank 


/|5:00D  men,  whether  experienced  in  life  insurance  or  not,  may  make  direct 
x^  contracts  with  this  Company,  for  a  limited  territory  if  desired,  and_  secure 
for  themselves,  in  addition  to  first  year's  coiimiission,  a  renewal  interest 
insuring  an  income  for  the  future.  Address  the  Company  at  its  Home  Office, 
No.  277  Broadway,  New  York  City. 


Paid  to  Policy=hoIders  in  1904    .    $1,204,321.7  5 


^^  GERMANIA  LIFB 

INSTJRANCK     COIVIPANY 


Founded  by  HUGO  WESENDONCK  in  1860 


HOME  OFFICE 

20  Nassau  Street,  New  York  City 

European  Branch  Office 
Behrenstrasse  8,  Berlin,  Germany 

(ESTABLISHED,    IIT   1868) 


Vl'GENCTES  in  all  the  larger  Cities  of  the  United 
_J^_I^     States  of  America  and  of  the  German  Empire  ; 
also  in   Austria-Hungary,  Belgium,   Denmark, 
France,  Holland  and  Switzerland 


CX)RNELroS  DOREmJS,  President 

HUBERT  CILLIS,  Vice-President 

MAX  A.  WESEXDONCK,  Second  Vice-President 

JOHN  FtJIIRErv,  Actuary 

CARL  HEYE,  Secretary 


ORGANIZED    1851. 


ilerKs|)tre  Etfe  Insurance  Co. 


PITTSFIELD,    MASS. 


ISSUES 


ALL  BIPROVED  FORMS  OF  LIFE  AXD 
ENDOWMENT      INSURANCE     POLICIES 


JAMES  W.   HULL,  President. 
JAMES  M.  BARKER,  Vice-President.        JAMES  M.  LEE,  Actuary. 
THEO.  L.  ALLEN,  Secretary.  ROBT.  H.  DAVENPORT, 

Asst.  Secretary. 


NEW    YORK    LIFE    INSUIIANCE    CO. 

ALEXANDER   E.    ORR,  President 

BALANCE  SHEET,  JANUARY  1,  190« 


ASSKTS 
GoTemnicnt,  State,  City,  County 
(ind    other     Bonds     (marlcL't 
value,  8323.445,3<j7},  cost  value 
Dec.  31,  I'JOo 8317,996,835 

(Company  iloos  not  include  In 
AaattB  the  excess  f3,448,472  of 
market  value  of  Bonds  owned 
over  cost. ) 

Bonds  and  Mortgages  (370  first 

liens) 25, 


Deposits  in  475  Banks  throughout 
the  world 


14 


586,044 
717,929 


Loans  to  Policy  holders  on  Poli- 
cies as  security  (reserve  value 
thereof,  865,000,000) 45,406,069 

Real  Estate,  23  pieces  (including 
eleven  office  Duildings,  valued 
at  810,940,000) 14,021,803 

Quarterly  and  Semi-Annual  Pre- 
miums not  yet  due,  reserve 
charged  in  Liabilities 4,130,174 

Premium  Note^  on  Policies  in 
force  ( lycgal  Reserve  to  secure 
same  86,000,000) 3,682,341 

Premiums    in    transit,    Reserve 

charged  in  Liabilities 4,107,578 

Interest  and  Rents  accrued 2,804,260 

Loans   on  Bonds  (market  value 


84,242,900). 


Due  (Company  on  account  of  re- 
insurance  


3,2^50,000 


56,000 


Total  Assets ?435,820,359 


7,902,343 


LIAHILITIES 

Policv  Reserve  fper  certificate  of 

Kew  York  Insurance  Dept.)..  8375,083,390 
All  other  Liabilities  on  Policies, 

Annuities,  Endowments,  etc., 

awaiting     presentation      for 

payment 

Reserve  on  Policies  ichich 

the   Oumimny  volun- 

tarily  sets  aside    in 

excess  of   the  b'tate't 

requirements 87,208,412 

Hcscrve  to  provide  divi- 
dends    payable.      to 

Pul icy-holders  during 

1906  and   thereafter, 

as  the  periods  viature: 
To  holders   of   20- Year 

Period  Policies  and 

longer 29,180,987 

To  lioluers  of    1.5-Year 

Period  Policies 5,134,418 

To   holders  of   10-Year 

Period  Policies 321,010 

holders    of    7-Year 

Period  Policies 128,177 

holders    of    5- Year 

Period  Policies 417,068 

To  holders    of   Annual 

Dividend  Policies...        896,497 
Reserve  to  provide  Jor  all 

other  contingencies...    9,549,051 


To 
To 


Total  (not  including  $5,448,472 
excess  of  market  value  of 
Bonds  owned  over  cost) 52,835.026 


Total  Liabilities. ... $435, 820, 359 


Income  of  1905 $102,630,863,85 

Loaned  Policy-holders  during  1905 17,164,702.71 

Paid  PolicV-holders  during  190.5 40,262,039.83 

Increase  in  Assets  during  190.5              45,160,099.58 

Number  of  Policies  paid  for  during  1905,  157,540,  representing  new  insur- 
ance of       296,640,854.00 

Outstanding  Insurance  at  end  of  1905 2,061,593,886.00 

Increase  in  Insurance  in  Forre  during  1905 132,000,000.00 

Decrease  in  e.xpenses  in  1905  over  the  preceding  year  more  than           .        .  1,000,000,00 

Messrs.  Price,  V/aterhouse  CB.  Co.,  Chartered  Accountants,  of  London,  and  Messrs- 
Haskins  C&  Sells,  Certified  Public  Accountants,  of  New  York,  who  are  making  an  audit 
of  the  Company's  accounts  for  1905,  have  signed  the  following  Certificate  : 

TO   THE  NEW-YORK  LIFE  INSURANCE  COMPANY,  New  York: 

Under  instructions  received  from  the  Committee  appointed  by  the  Trustees  to  investigate  the  affain 
of  this  Company,  we  are  condttcting  an  examination  and  audit  of  the  accoxmts  for  the  last  calendar  year, 
and  are  preparing  a  statement  of  its  financial  condition  as  of  December  31,  1905. 

We  have  at  this  date  verified  the  follouing  assets : 

INVESTMENTS  IN  BONDS.— We 'have  examined  and  counted  ?272,465, 225.19  par  value  ((f  the 
Bonds  mcned  by  the  Company  depositedin  the  vaults  at  the  Home  Office,  and  have  inspected  the  documen- 
tary evidence  in  the  Company's  posse-sHon  of  adrlitionnl  Bonds  deposited  with  State  and  foreign  govern- 
ments amounting  to  ?46,.5S5,S42.99 par  value.  Tliese  will  in  due  course  be  verified  by  ccrtifieatM  which  the 
custodians  have  been  requested  to  furnish. 

The  total  par  value  of  these  ^wfrf.?  t.»  $319,051,068.18;  the  book  value  is  ^311 ,996,895.i4  and  the  market 
value,  which  we  have  verified,  is  $.'?23,445, 367.62. 

MORTGAGE  LOANS  ON  REAL  ESTATE.— We  have  compared  the  Real  Estate  Loans  on  Mort- 
gage with  the  documents  on  file,  consisting  cf  the  Bond  and  Mortgage  given  by  the  mortgagor.  These  loans 
amount  to  $2.5,.586, 644.21 . 

LOANS  ON  COLLATERAL.— We  have  examined  the  collateral  or  Certificates  of  Depositories 
tlurefor  held  by  the  company  to  the  secure  these  loans,  which  amount  to  $3,250,000.00.  TIte  market  value 
of  the  securities  dejjositcd  amounts  to  $4,242,900.00  ;  and 

We  Heueby  Certify  that  these  Assets  agree  with  the  books  qf  the  Company  and  are  correct ;  we  art 
now  verifying  the  remainder  of  the  assets. 

PRICE,   WATERHOUSE  &  CO.,  HASKINS  &  SELLS, 

Chartered  Accountants.  Certified  Public  Accounta7its. 

New  York,  Jan.  6,  1908.     B)/  A.  Loves  Dickinson,  f\C.A.,F.LA.,C.P.A.  (III.)    By  Elijah  W.  Sells,  C  PA. 

The  Company  publishes  for  information  of  its  policy  holders  a  detailed  descrip- 
tion of  its  Assets  in  pamphlet  form,  which  will  be  mailed  to  any  address  upon  request. 


The  Northwestern 
Mutual  Life  Insurance  Company 


OF  MILWAUKEE,  WIS. 


From  Annual  Statement  of  1905 


Assets,  January  1,  1905  .  .  .       $193,777,433  29 

Liabilities,    including  $25,780,689  approximate 

Surplus  Accumulations,  held  to  meet  Tontine 

and  Semi-Tontine  Policy  Contracts  .         186,500,654  53 

General  Surplus   .....  $7,276,778  76 


Income,  1904    . 
Disbursements,  1904 


$36,711,149  57 
21,903,183  97 

$17,007,108  14 
93,386,076  20 

Policies  in  force  January  1,  1905  (Paid  for  Basis)  299,730 

Insurance  in  force  January  1, 1905  (PaidTor  Basis)     $708, 552, 287  00 


Loaned  on  Bond  and  Mortgage  m  1904 
Loans  outstanding  on  Bond  and  Mortgage 


Percentage  of  Death  Losses  to  mean  amount  of  insurance  in 
force  for  1904,  1.01. 

The  Company  issues  policies  on  all  improved  forms. 
Limit  of  insurance  on  one  life  $100,000. 


H.  L.  PALMER 
President 

WILLARD  MERRILL 
Vice-President 
GEORGE  C  MARKHAM 
2nd  Vice-President 

C.  A.  LOVELAND 
Actuary 


J.  W.  SKINNER 
Secretary 


P.  R.  SANBORN 
3rd  Vice-President 


THE  /ETNA  Life 

===  HARTFORD,  CONN.  r^==        InStirclIlCC 

The  Largest  Company  in  the  World      CotTl  11^X1  V 
WRITING  ^  -' 

Life,  Term,  Endowment,  Accident,  Health 
and  Liability  Insurance 

Assets $73,696,178  81 

Guarantee  Fund,  Company's  Standard 6,555,640  65 

Guarantee  Fund,  Connecticut  Standard 8,850,426  65 

Paid  Policy  Holders  over 145,917,846  86 

MORGAN  G.  BULKELEY,  President 

J.  L.  ENGLISH,  Vicc-Prpsident  C.  E.  GTLBEP.T,  Secretary 

FRANK  BUSII^KLL,  Agency  Secretary  U.  W.  KT.  JOHN,  Actuary 

M.  H.  PEILER,  Asst.  Actuary  M.  B.  BKAINAUD,  Asst.  Treasurer 

W.  E.  A.  BULKELEY,  Auditor  G.  B.  BENTLEY,  Asst.  Auditor 

Accident  and  Liability  Depaetment 

W.  C.  FAXON,  Vice-President 

J.  S.  ROWE,  Secretary  Liability  J.  M.  PARKER,  Jr.,  Secretary  Accident 

G.  W.  RUSSELL,  M.  D.,  Med.  Director  EDWARD  K.  ROOT.  M.  D.,  Med.  Director 

P.  H.  INGALLS,  M.  D.,  Assoc.  Med.  J>ir.  W.  E.  DICKERMAN,  M.  D.  Assoc.  Med.  Dir. 

E.  A.  WELLS,  M.  D.,  Associate  Medical  Director 

T.  B.  MERRILL,  Supcrintent  of  Agencies,  WesttTn  L)h  ision 


HOME 

OFFICE 

TORONTO 

CANADA 


ASSURANCE  COMPANY 


A  COMPANY  OF  UNEXCELLED 
FINANCIAL  STRENGTH,  SHOWING 
STEADY  and  SUBSTANTIAL  PROGRESS 


President 
J.  L.  BLAIKIE 
Secretary 
W.  B.  TAYLOR,  B.  A.,  LL.  B.  SIR  W.  R.  MEREDITH 


Vice-Presidents 
JAS.  THORBURN,  M.  D. 


L.  GOLDMAN,  A. I,  A.,  RCA.,  Managing  Director 


NEW  YORK  OFFICE,  BOREEL  BUILDING,  115  BROADWAY 


Mtm^ 


in  selecting  a  profession  that  offers  tlie  greatest 
prospect  of  success  should  read  the  booklet, 

*' Careers  for  ti)e  Coming  ;^en/' 

by  Hon.  John  F.  Dryden.  It  is  a  practical 
discussion  of  the  opportunities  offered  in  the 
field  of  Life  Insurance.     A  copy  will  be  sent, 

free,     upon     request,  ^:::::::^:::;:::::^:::::::^:^^::^^^^^^:^^^^^^^^^::^t:::::::::~:-^^^^^^ 

Insurance  Company  of  America 
!^ome  (Office,  ij^etonrk,  j|i»  % 

JOHN  F.  DRYDEN,  President. 


Prudential  Agents  are  Money  Makers  ::.•■::::=•.•::•■■::•• 

:::::::::::::::::::::::::::::::::::::::.   Opett   TerrltOry  for    EnergetlC   Men 


OF  NEW  YORK 


Has  an  established  record   for   progressiveness,  liberality  and   clearness 

of  its  policy  contracts.     It  was  the  first  company  to 

Introduce  (March  8,  1864)  the 

Incontestable  Feature 


The  Policy 
Contract 
Guarantees 


LOANS  AT  FIVE  PER  CENT.  INTEREST 
EXTENDED  INSURANCE 
PAID-UP  VALUES 


Provision  is  also  made  for  both 


Insurance   Protection   and   Investment 


I860—  —1905 

THE  WASHINGTON 

LIFE   INSURANCE  COMPANY 
NEW  YORK 

JOHN  TATLOCK,       -       President 

BOARD  OF  DIRECTORS 

Charles  H.  Allen         .       .         Vice-President  Morton  Trust  Company,  Kew  York 
DuMONT  Claeke,  President  American  Exchange  National  Rank,  128  Broadway,  N.  Y. 
Samuel  B.  Clarke         .......   Lawyer  32  Nassau  (Street,  New  York 

Samuel  P.  Colt       .       .        .  President  Industrial  Trust  Company,  Providence,  R.  I. 
Charles  F.  Cutler,  President  New  York  Telephone  Company  15  Dey  St.,  New  York 

Charles  D.  Dickey Brown  Brothers  &  Company,  New  York 

H.  Ward  Ford         ....         Treasurer  Windsor  Trust  Company,  New  York 
George  M.  Hard     .       President  Chatham  National  Bank,  192  Broadway,  New  York 

G.  G.  Haven 32  Liberty  Street,  New  York 

Levi'  P.  Morton President  Morton  Trust  Company,  New  York 

Morgan  J.  O'Brien         ....         Justice  Supreme  Court,  State  of  New  York 
James  A.  Parker    .       .     Vice-President  Old  Colony  Trust  Company,  Boston,  Mass. 

Elihc  Boot Lawyer,  32  Liberty  Street,  New  York 

Winturop  RuTHERFUr.D 681  Fiflli  Avenue,  New  York 

Thomas  F.  Kyan      .       .        .         Vice-President  Morton  Trust  Company,  New  York 
Valentine  P.  Snyder    .       .         President  National  Bank  of  Commerce,  New  York 

William  A.  Street 23  South  'William  Street,  New  York 

John  Tatlock  I^I  Broadway,  New  York 

E.  B.  Thomas    .       .   President  Lehigh  Valley  Railroad  Company,  Philadelpliia,  Pa. 

David  Thomson Lawyer,  141  Broadway,  New  York 

Haeby  Payne  Whitney Morton  Trust  Company,  New  York 


CHAELES  H.  ALLEN,  Vice-President  THEODOEE  T.  JOHNSON,  Second  Vice-President 

B.  F.  ELLSWORTH,  Acting  Secretary 


The  Connecticut  Mutual 

Life  Insurance 

Company 

Presents  a  recofd  of  fifty-nine  years  of  business,  conservatively, 

economically  and  sua;essfony  managed.    Its  strength  and 

stability   are  uoqwestioned ;    its  reputation  unsullied; 

the  care  and  economy  with  which  its  business 

is    managed    and    the    resulting    benefits 

to  its   members    unsurpassed 

WHY  SHOULD  I  INSTJEE  MY  LIFE? 

Because  it  is  a  debt  whicti  you  owe  to  those  whio  are  dependent  upon  your  earnings 
for  their  support. 

You  admit  that  it  is  your  duty  to  supply  their  needs  from  day  to  day,  but  forget 
that  it  Is  equally  your  duty  to  provide  an  ever  ready  and  sufficient  equivalent  for  your 
earning  power,  which  your  family  stands  in  constant  jeopardy  to  lose  by  your  premature 
death. 

Guard  your  family  against  disaster  and  yourself  against  dependency  in  old  age. 

WHEN  SHOULD  I  INSURE  MY  LIFE? 

Kow  !  The  cost  will  never  be  less,  and  tomorrow  you  may  not  be  able  to  obtain 
insurance  at  any  price. 

Even  if  others  are  not  now  dependent  upon  you,  take  time  by  the  forelock  and  you 
will  be  the  better  able  to  meet  future  responsibilities,  and  at  a  smaller  premium, 

WHERE  SHALL  I  INSURE  MY  LIFE? 
In  a  purely  Mutual  Company. 

In  a  company  that  earns,  declares,  and  pays  annual  dividends. 
In  a  company  that  is  doiftg  a  conservative  business. 

Such  a  Company  is  The  Connecticut  Mutual  Life  Insurance  Company  of  Hartford, 
Conn.    It  furnishes  perfect  protection  at  lowest  cost, 

JOHN  M.   TAYLOR,  President. 

DANIEL  H   WELLS,  Actuary, 

HERBERT  H,  WHITE,  Secretary. 


The...       provident  Savings 


BEST  COMPANY 
FOR  POLICY- 
HOLDERS AND 
AGENTS. 


Life  Assurance 


Edward  W.Scott,     SocietV  ^^    " 

r.,»,„.KT.  -^     NEW  YORK 


Successful  Agents  and  Gentletnen  seeking  Remunerative 

Business  Connections  may  apply  to  the  Head  Office 

or  any  of  the  Society's  Geiieral  Agents, 


The  Union  Central  Life 
Insurance  Company 


-OF  CINCINNATI- 


ASSETS       =     =     $43,891,738  40 
SURPLUS  =     =         7,216,688  16 


THIS    COMPANY  EXCELS    IN 

LOW  DEATH  RATE.  EAPID  INCRE.ASE  OF 
BUSINESS.  HIGHEST  INTEREST  EARNINGS. 
SAFEST  POSSIBLE  INVESTMENTS.  LARGEST 
DIVIDENDS  ON  DIVIDENT)-PAYING  POLICIES 


JOHN  K.  PATTISON,  President.  E.  P.  MARSHALL,  Secretary. 


Massachusetts  Mutual 

Life  Insurance  Company 

CHARTERED    IN     1851 

Issues  all  forms  of  Life  and  EndoAvment  Policies,  payable  in 
one  sum  or  in  Annual  Installments,  for  a  term  of  years  or  for 
life.  Policies  contain  Paid-up  and  Cash  Surrender  values, 
also  figures  for  extended  insurance. 

ASSETS,  JANUARY  1,  1905 $37,0?! ,298 

LIABILITIES 33,rro,6r5 

SURPLUS 3,300,623 

INSURANCE   IN    FORCE,   JANUARY    1,    1905,  $182,874,119 
HOME  OFFICE  :  SPRINGFIELD,  MASS. 

John  A.  Hall,  President  Henry  M.  Phillips,  Vice-President 

Wm.  H.  Sargeant,  Secretary  Oscar  B.  Ireland,  Actuary 

Charles  H.  Ang:ell,  Assistant  Actuary 
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o 
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o 
o 


..^  yA-'"  ^'  M^'^ 


National  Life  Insurance  Company 

MONTPELTEIJ,  VERMONT 


ORGANIZED  1S50 


55th  ANMUAL  STATEMENT 

January  l, 1905 

Surplus $3,458,075 

Income 6,895,013 

New  Insurance 23,961,694 

Assets 31,398,45r 

Insurance  in  Force 134,761,554 


JOSEPH  A.  DE  BOEIi  -    -    -    President 

JAMES  T.  PHELPS    -  -    Vice-President 

JAMES  A.  ESTEE  -    -  2d  Vice-President 

OSMAN  D.  CLARK     -  -    -    -     Secretary 


n.  JsL  CUTLER Treasurer 

A.  B.  BISBEE,  ItL  D.  -    -  Medical  Director 

C.  R  MOULTON Actuary 

F.  A.  IIOWLAND Counsel 


Confederation  Life  Association 

Head   Office 
TORONTO         -         =         CANADA 


Policies  Issued  on  all  :  :   :   : 
Approved  Plans  of  Insurance 

AV.  II.  BEATTY,  President 

\V.   D.   IMATHEWS  FEEDERICK  \niJD 

Vice-Presidents 


DIRECTORS 

Hon.  Sir  AV.  P.  HOWLAND  GEORGE  JHTCHELL,  5L  P.  P. 

Hon.  JAMES  YOUNG  E,  B.  OSLER,  M.  P. 

S.  NORDHEIMER  D.  R.  WILKIE 

A.  McLEAN  HOWARD  WM.  WHYTE 


"W.  C.  MACDONALD,  Sec  and  Act.  J.  K.  MACDONALD,  Manag.  Dir. 


*  f  y 


J 


CANADA  LIFE 


ESTABLISHED    1847 


*7T^LL  business  of  this  Company  up  to  the  31st 
(v/<r-*-»  December  1899,  is  valued  by  the  Institute  of 
Actuaries'  Hm  Three  and  One-half  Per  Cent. 
Table,  and  all  business  since  then  by  the  Hw  Three  Per 
Cent.  Table.  With  one  possible  exception,  no  other  life 
company  on  this  continent  employs  so  stringent  a  valua- 
tion basis   or  holds  such  strong  Policy   Reserves  as  the 

CANADA     LIFE 


New  England  Mutual  Life 

INSURANCE    COMPANY       : 


POST  OFFICE  SQUARE  BOSTON,  MASS. 


Assets,  Jan.  1 , 1 905,    $38,324,422.73 

Liabilities,       -    -    -    34,638,296.48 

$3,686,126.25 


CASH  DISTRIBUTIONS  PAID 
UPON  ALL  POLICIES     J-     ^ 


Every  policy  has  endorsed  thereon 
the  cash  surrender  and  paid-wp  in- 
surance values  to  which  the  insured 
is  entitled  by  the  Massachusetts 
Statute.  S  Pamphlets,  rates  and 
values  for  any  age  sent  on  applica- 
tion to  the  office  of  the  Company 


BENJAMIN  F.  STEVENS,  President 
ALFRED  D.  FOSTER,  Vice-President  D.  F.  APPEL,  Secretary 

WILLIAM  B.  TURNER,  Assi.  Sec'y      HERBERT  B.  DOW,  Act'y 


^ f 

I    THE   MUTUAL  BENEFIT  | 

I       LIFE  INSURANCE  CO.  | 

^  NEWARK,  NEW  JERSEY  jS^ 

X  ORGANIZED    1845.  ,j^ 

^  CHARTER   PERPETUAL.  ,]^ 

^,  FREDERICK  FRELINGHUYSEN,         -        -         President.  ,i|^ 

4  f 

^u     Premium  Receipts  to  January  1.  1905.      •      $264,587,603.32  *1§|. 

^l»      Of  this  sum  there  has  already  been  returnetl   to  '^ 

^»  Policy  Holders :  ,  „  „  ^^  *'^ 

T  For  Policy  Claims 46.4  per  cent.  $122,864,012.00  .3^ 

^*  For  Surrendered  Policies 12.5         "  32,973,663.52        |^ 

4l»  For  Dividends 23.7        "  62,830,805.13  *l^ 

J,»  «!§► 

^*  Total 82.6  per  cent.  $218,668,480.65  ^^ 

^^*  —  !^ 

"        Leaving  still  in  Company's  possession,  $45,919,122,67  <l^ 

The  Company's  investments  have  yielded  t]^ 
sufficient  returns  to  pay  all  Expenses  .^^ 

and  Taxes,  and  still  to  add   to   the  'y 

fu  Policy  Holders'  Fund  for  the  fulfil-  „  „  *'i^ 

^  ment  of  existing  contracts 47,318,667.60  ^^^ 


# 
€1^ 
^ 


S\*  Total  Assets,  January  1st,  1905,  Market  Values,                   $93,237,790.27  *1^ 

4,                                                f 

4l»                           INCREASE  IN  1904    OVER  1903.  *^f 

^1*  Is  Premttm  Receipts ^H^^'ofH'?  ,^ 

^1.  In  Total  Receipts Ici^-.ttf'.'i  *!3> 

^'  In  Amount  Paid  Policy  noLDEKS ■.■^•J.'oof -i  ,5.. 

^u  In  assets,  Par  Values ■^■i^'om'i-  *'^ 

^'  In  Assets,  Market  Values ^'o-Vc-Iqq  <i3.. 

4^|»  In  Surplus,  Par  Values ?nt'^n"7«  ^ 

f.  IN  Surplus,  Market  Values nr^'r^^nn  «l^ 

4pl»  In  Insurance  Issued  and  Revived „^'^o;'Lio  nn  ^ 

^  In  Outstanding  Insurance 26,ii7,5id.w  ^j^ 

£  Edward  L  Dobbins.  )  tt.     tv.    -j    ,     George  Robotham,                 Auditor  ^^ 

4p|»  LE.GrGEPRATT,}^»c«--P^«*»^«'^'^    Sydney  N.OoDEN^                  ^c?,«,ry  «l^ 

r  J.  Wm.  Johnson,                     Secretary    Amzi  Dodd,                   General  Voujuiel  ,^ 

#!»  SiMUEL  W.  Baldwin,            Treasurer    William  S.  Dodd,      Associate  Counsel  'y 

^,  Edward  E.  Rhodes,      MatheiiMtician    David  Kay,  Jr.,                        Attorney  ^j3^ 

^                                                            MEDICAL  BOARD,  ,1^ 

^'*  Edgar  Holden,  M.  D.                                    Geo.  A.  Van  Wagenen,  M.  D.  ^ 

^                                                   Jos.  C.  Young,  M.  D.  *\^ 

^                                                           DIRECTORS.  «l|^ 

^  Amzi  Dodd,                      Fred'k  Frelinghuysen,                     J.  William  Clark,  ^ 

4^\*  Edward  H.Wright,         Albert  B.  Carlton,                            John  O.  H.  Pitney,  *l^ 

C  Marcus  L.  Ward,              Rob't  F.  Ballantine,                          John  R.  Hardin.  ^j^l 

<^l*  Fred'k  M.  Shepherd,       Edward  L.  Dobbins,  O 

%  --.-^.^.^^^•--    ^^''^ 


C!)e  l^utttal  Etfe  of  Canaba 

"With   Its  Easy   Premium    Rates,    Liberal 
Guaranteed  Values  and  Expanding  Dividends 


3fs  an  S^ml  Company  h 


So  think  Its  30.000  Pollcy- 

olders     who     carry     over 

$45,000,000   Insurance   In   It 


Economy  of  Management,  resulting  in  low  ratio  of 
expense,  Care  in  Selecting  Risks,  resulting  in  low- 
death  rate,  First-Class  Investments,  resulting  in  large 
interest  income,  have  enabled  this  Company  to  give 
unexcelled  profits  to  its  Policy-holders  and  othersvise 
extend  to  them  at  all  times  the  most  liberal  treatment 


Egbert  Melvin,       Geo.  Wegenast,     W.  H.  Riddell,  Secretary 
President  Manager         ^yaterloo,  Ont.  Canada 


CONNECTICUT 


General  ♦  ♦  ♦  ♦ 
Life  Insurance 
Company  *  *  * 


of  Hartford,  Gdhtu 


"Prosperous  and 
Progressive  " 
the  motto  of  the 
/-»  w   •  /•       Assurance       ^    /-▼  < 

Sun  Life  ^o^^pany    of  Canada 

was  again 

handsomely  sustained 
in  1904 — the  greatest 
year  in  the  Company's 
history 

R.  MACAULAY  T.  B.  MACAULAY,  F.  I.  A. 

President  Secretary  and  Actuary 

ARTHUR  B.  WOOD,  F.  LA.        GEO.  WILKINS,  M.  D.,  M.  R.  C.  S.  Eng. 
Assistant  Actuary  Chief  Medical  Officer 

F.  G.  COPE,  Supt.  of  Agencies 

Head  Office:  Montreal 


The  Life  Insurance       organized  i87i 

Home  Office 

Company  of  Virginia    Richmond,  va. 


J.  G.  WALKER,  President  T.  WILLIAM  PEMBERTON,  First  Vice-President 

W.  L.  T.  ROGERSON,  Secretary 

The  Most  Approved  Forms  of  Life 
Endowment  and  Industrial  Policies 
Issued  on  Favorable  Terms  ^^  J- 

Total  Payments  to  Policy-holders  since  Organization 
OVER   SIX   MILLION   DOLLARS 


-INCORPORATED  1844" 


STATE  MUTUAL 

LIFE  ASSURANCE  COMPAJSTY 


.OF   WORCESTER,    MASS. 


Assets,  January  1,  1905 
Liabilities,  January  1,  1905    - 
Surplus,  January  1,  1905  I,  standard    ) 


$25,457,929  45 
22,905,552  GO 
$2,552,377  45 


A.  G.  BULLOCK,  President 


H.  M.  WITTER,  Secretary 


Company  of  ^i)tlatielp|)ia 


INSURANCE   IN   FORCE 
ASSETS,   over      - 
SURPLUS     - 


$167,489,576.00 

55,464,790.68 

8,249,622.93 


THE  NEW   INCOME  AND  PRINCIPAL  POLICY 

£     OF    THE    PROVIDENT    IS    ATTRACTIVE     i 

First,  because  of  the  low  rate  of  premium  charge, 
and  because  this  low  rate  of  premium  is  still  further 
reduced  by  annual  dividends.      S.      Sl      S.      Si 


"  Ratio  of  actual  to  expected  rate  of  mortality  on 
amounts  insured  from  organization  of  Company,  a 
period  of  forty  years,  only   .617"       i      5      5        i 


SAMUEL  R.  SHIPLEY,  President 
T.  'WISTAR  BROWN,  Vice-President  ASA  S.  WING,  Vice-President 

JOSEPH  ASHBROOK,  Manager  Insurance  Department  DAVID  G.  ALSOP,  Actuary 


The  Pacific  Mutual  Life 

Insurance  Company  of  California 

(LIFE,  ACCIDENT  AND  HEALTH) 


Ofganizcd      -      -      1868 


HOME  OFFICE 
PAOFIC  MUTUAL  BUILDING  SAN  FRANCISCO 


ORGANIZED    1865 


MARYLAND  LIFE  INSURANCE 

COMPANY  OF  BALTIMORE 


BALTIMORE,  MD. 


AH  approved  forms  of  Life  and  Endowment  policies  and  Annuities 
issued  at  moderate  rates.  Modem  policies  containing  liberal  guar- 
anteed cash  values.  Competent  field  men  can  obtain  valuable 
contracts  for  unoccupied  territory  direct  from  Home  Office    «^    «^ 


^TM.  H.  BLACKFORD,  Pres.  JOHN  W.  HANSON,  Sec'y. 


The  Mutual   Life 

The  Company  that 

Has  Earned  More 

for  policy-holders 

Has  Paid  More 

to  policy-holders 

Holds  More 

for  policy-holders 

Than  any  other  company  in   existence 


Assets  over 
$470,000,000 


The  Mutual   Life 

INSURANCE   COMPANY   OF 

New  York 

NEW   YORK   CITY 


UNION  MUTUAL 
LIFE  INSURANCE 
COMPANY 


Incorporated  1848. 


PORTLAND,  ME. 


Values  and 
Privileges 


under  policies 
constantly  kept  in 
line  with  the 
time 


FRED  E.  RICHARDS,    -    President 

ARTHUR  L.  BATES,    Vice-President 

J.  FRANK  LANG,     -     -    Secretary 

JOSIAH  H.  DRUMA\OND,    SoUcitor 

SAMUEL  S.  BOYDEN,    -    Actuary 

E.  M.  NORTHCOTT,  M.D.,Med.Dir. 

The 


Mutual  Life  Insurance 
Company  of  Boston,  Mass. 


STEPHEN  H.  RHODES,  President 
ROLAND  O.  LAMB,  Vice-President 


WALTON  L.  CROCKER,  Secretary 
WILLIAM  S.  SMITH,  Actuary 


A  Strictly  Mutual  Company,  issuing  the  most  desir- 
able forms  of  policies,  subject  to  the  requirements  of  the 
conservative  Statutes  of  A\assachusetts  The  essential 
features  of  its  policy  contracts  are      i      i      3      il      5 

SIMPLICITY,   LIBERALITY,   EQUITY 

That  these  qualities  have  won  for  the  Company  a  large 
measure  of  public  confidence  is  shown  by  the  amount  of 


New  Insurance  written  in  1904         -         -         -         .         $91,594,950  00 
Increasing  the  Outstanding  Insurance,  Dec;  31, 1904  to    $356,U3,163  00 


The  Travelers  Insurance  Company 

f^i^  iiARTFOiiD.  coyy.=  = 

S.  C.  DUNHAM,      -      -      President 

INSURANCE 

ACCIDENT    ^<    ji    .^t    LIFE 

ACCIDENT  INSURANCE  .<^  Oldest 
Largest  and  Strongest  Accident  Company 

LIFE  INSURANCE  ^  Annual  Divi- 
dend, Guaranteed  Dividend,  and  Guaran- 
teed Non-Participating  Contracts    J*    jf' 

Total  Resources  .  .  .  $44,456,977  75 

Total  Reserves  .  .  .  38,621,703  95 
Excess  Security  to 

Policy-holders   .  .  .  5,835,273  80 

JOHN  B.  LUNGER,  Vice-President  JOHN  L.  WAY,  2d  Vice-President 

JOHN  E.  MORRIS,  Secretary  H.  J.  -MESSENGER,  Actuary 

J.  B.  LEWIS,  M.D.,  Medical  Direstor  E.  V.  PRESTON,  Gen'l  Manager  of  Agencies 


HOME  LIFE  INSURANCE  COMPANY 

GEORGE   E.  IDE,  President 

256  BROADWAY,  NEW  YOKK 


Total  Amount  of  Premiums  received  since 

organization,   May   1,  1860 $45,566,750  60 

Total  Amount  paid  to  Policy-holders  since 

organization 28,761,339  23 

Admitted  Assets  held  as  security  for  Policy- 
holders, January  1,  1905 16,606,229  07 

Total  Amount  paid  Policy-holders,  and  the 
amount  now  held  as  security  fur  the 
payment  of  their  contracts 45,367,568  30 

Total  Dividends  paid  Policy-holders,  since 

organization 6,077,655  67 

Surplus  on  basis  of  Admitted  Assets,  Valua- 
tion, Legal  Standard  State  of  2s.  Y 1,134,104  25 

Present    Value    of    Dividend-Endowment 

Accumulations 1,290,036  00 


Insurance  in  Force,  January  1,  1905,    ^^74  892  289  f^O 
41,541  Policies,      ::::::     L__!__! ! 
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ACTUARIAL  SOCIETY  OF  AMERICA 


May  17th  and  ISth,  1900. 


THE     COUNCIL. 

Officers  :  DANIIIL  H.  WELKS,  Pkesident. 

JOHN  K.  (;ORE,  1st  Vice-President. 
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NOTATION. 

Adopted  October  23d,  1890. 

Resolvkd,  that  in  the  presentation  of  papers  the  Symbols  of  the  Text-Book  of 
the  Institute  of  Actuaries,  with  the  additions  noted  below,  be  followed  when 
convenient,  and  that  in  any  event  the  use  of  such  symlxils  in  other  senses  l>e 
avoidoil  ;  that  the  letters  denoting  commutation  columns,  according  to  the  system 
of  Dr.  Farr,  customarily  followed  by  Americiin  Actuaries,  Ije  printed  in  plain 
"  full-face"   type  ;  and  that  otherwise  there  be  entire  liberty  as  regtirds  notation. 

.  dr  Cx 

Ix  -f- 1       Dx+i 

S  =  Sum  insured. 

K=  Cost  of  insurance  =  q  (5 —  V). 

n  =  Single  premium  (alternative  for  A). 
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A   Pkactical   Interpolation   Formula. 
With  a  Theoretical  Introduction. 


BY   ROBERT    HENDERSON. 


There  is  a  very  interesting  symbolic  relation  between  central  differ- 
ence interpolation  and  hyperbolic  functions  which,  by  way  of  preface 
to  the  more  practical  part  of  this  paper,  is  worthy  of  attention. 

We  have  in  ordinary  symbolic   notation  w^  ^  „  =  e"^  u^  where  D 

denotes  the  operation  -7-  . 
Hence 

1/     ,       11  pTiD fi — nD 

"'x  +  n         "'z  —  n  ^  t^  •     u       T~i 

2 ""  2 w,  =  smhnZ)w^ 

2 "" 2 ^'  ^  ^' 

So  that      w^^„  =  (cosh  nD  +  sinh  nD)u^ 
u^—n  ^=  (cosh  nD  —  sinh  nD)u^ 
Putting  now  n  equal  to  ^  we  have 

'Ux  +  %  —  u^-y^  =  2  sinh  -^  u^ 

and  ^-  +  ^'  +  ^-^:=coshg.., 

2  2     " 

Let  us  denote  the  first  of  these  operations  by  p  and  the  second  by  <r 

so  that  we  have  p  =  2  smh  ^  and  a  =  cosh  ^  . 

From  the  nature  of  the  operation  it  is  evident  that 

f>X  =  P^*^+>^  —  P'^'^z-y^  =  ^'x+^  —  2w^  +  w^r-i  =  AX-i 
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which  is  the  second  central  diflerence  corresponrling  to  n^  and  that  the 

other  even  powers  of  p  give  the   correspon<ling  central  diHierences,  so 

that  p  may  be  considered  to  represent  the  operation  of  forming  the 

1*z  4- 1  —  "^z  —  X 
central    diHerence.      Also    a-pn^  ==  <rUj,  +  \^  —  <^x—}^  =  s 

which  is  the  quantity  ordinarily  used  for  convenience  a.s  the  first 
central  difference  corresponding  to  u^  and  the  product  of  a  and  the 
other  odd  powers  of  p  give  the  other  odd  central  ditterences  as  used  in 
Stirling's  formula. 

Where  central  differences  are  taken  with  respect  to  the  interval 
between  two  given  values  of  the  function,  the  odd  differences  are,  on 
the  other  hand,  represented  directly  by  the  powers  of  p  and  the  even 
differences  require  the  factor  a. 

AVe  have  now,  where  n  is  integral 

cosh  nD  =  cosh  2n-^  =  1  +  — -  sinh'  -^  -\ ^— ^ -^  smh*  y  +  &c. 

.  ,      ^       .  ,  ^  D          ,  Dj^     .  ,  Z)  ,  2)i(4n'—2')  .,,/),.     I 
smh;iZ)=:sinh2?i^=:cosh-^|2?ismh-2H ^-tk smh'  y+Ac.  ^ 

=  tr|n/3  + -^-rg — '-p'-\-&c.f 

Hence  follows  Stirling's  formula  of  central  difference  interpolation: 
w„  =  (cosh  nD  -\-  sinh  nD^u^ 

=  ^,  +  n.p  +  pV'-^^^P^^''^^^9'  +  &<^^)u. 

n\    ,  n(n'—l)        ,   7i\n'—l),    .    „ 
=  u,  +  na^  +(2*0+  ^-73 '  ^o  +  -^|4 '  ^o  +  &c. 

Suppose  now  that  n  is  equal  to  m  —  ^  where  vi  is  integral  so  that 
2n  =  2>n  —  1  is  odd,  then 

cosh  nD  =  cosh  zn  -^  =  cosh  — i  1  +  — r^ smn  -^ 


_^(m+l)m(M-l)(m-2)^._^^^| 
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sinh  nD  =  sinh  2n  -^  =  2n  sinh  -^  -| ^^ — jo sinh^  —  +  &c. 

.          ,.       ,   w(m  —  l)(m  —  -i)   ,   ,    0 
=  {m  —  h)p+  -^ .^ ^  p'  +  &c. 

Hence  follows  Bessell's  formula  of  central  difference  interpolation 

Un  =  (cosh  nD  -}-  sinh  nD)ii^ 

IX       I   m(m  —  l)         m(m— l)(m  — ^) 
==  o-Wfl  4-  ("i  —  i)«i  +  -|2 —   ^  +  ^ — — ^ ^1  +  <^c. 

m(m  — 1)  w(m— l)(/;i  — -^) 

In  the  above  investigation  the  origin  is  supposed  to  be  at  the  middle 
of  the  interval,  but  it  is  usual  in  practice  to  measure  from  one  end. 
The  formula  then  takes  the  form 

m(m  — 1)          m(m  —  l)(?)i  —  ^) 
u„,  =  u^-\-  ma^  +  ^ ^  *  ^ ^ W ^'  + 

The  sum  of  a  series  of  terms  can  also  be  simply  expressed  in  terms 
of  the  central  differences  of  the  middle  term,  as  follows  : 

Let  %iU,  denote  the  sum  of  )i  terms  of  which  n  is  the  middle  then 


^2  2 


=  2  sinh  n^  u 

2    ' 


whence  symbolically  we  have 

2  sinh  71—       sinh  ?i^ 

^ ^— i. 

—  —  T) 

sinh-^ 

Taking  then  n  odd  which  is  the  usual  case  we  have 

^        '^°^^2  ,   n(n^-r)     .  ,2D 

tn=--^=n+ ^ '"^^^ 

smh  -^  '- 

+  -^ ^ smh  —  +  &c. 

_  n(n--l-)p-       n(r^--r)(;^--y)p- 

,   nin'  —  V),     ,   ri(?i='  — r)K  — 3')   ,    ,    . 
or,  Sn^o  =  ^^'o  +        2'|3 —   *o  ^"  ^ 2^5 ^'>  +  *^'^* 

In  particular  ^j  ^  3  +  p  and  ^^  =  5  -]-  5^"  -(-  p* 
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It  will  thus  be  seen  that  any  summation  graduation  formula  can  be 
expressed  in  a  finite  series  of  central  diti'erences. 

The  main  object,  however,  of  this  paper  is  to  call  the  attention  of 
the  Society  to  a  formula  of  interpolation,  which,  in  the  opinion  of  the 
writer,  has  not  received  the  amount  of  attention  which  itjs  merits  de- 
serve, and  to  offer  some  suggestions  regarding  its  practical  working, 
which  may  possibly  render  it  more  widely  useful.  The  method  was 
first  suggested  by  Dr.  Sprague  in  a  paper  "On  the  Value  of  Annu- 
ities, &c.,"  J.  I.  A.,  xiir,  p.  322,  and  later  elaborated  by  him  in  a 
special  paper  on  the  subject,  J.  I.  A.,  xxii,  p.  270.  As  he,  however, 
proposed  to  interpolate  a  curve  of  the  fifth  order  and  the  method  so 
employed  involved  more  labor  than  can  ordinarily  be  devoted  in 
cases  where  interpolation  is  to  be  used  to  advantage,  the  method  in 
his  form  did  not  obtain  any  wide  use.  The  theoretical  basis  of  the 
method  is  to  determine  the  simplest  mathematical  formula  for  a  series 
which  would  reproduce  not  only  the  given  values  of  the  function  at 
the  beginning  and  end  of  the  proposed  interval,  but  also  the  first  and 
second  difi'erential  coefficients  as  determined  by  the  ordinary  central 
difference  formulas.  It  is  evident  that  we  have  here  six  conditions  to 
be  satisfied,  three  at  each  end  of  the  interval,  and  that  consequently 
six  arbitrary  constants  are  required.  To  provide  these  constants  a 
curve  of  the  fifth  degree  would  be  necessary.  Dr.  Sprague  proposed 
to  determine  the  differential  coefficients  by  taking  into  account  differ- 
ences up  to  the  fourth  inclusive,  the  final  formula  for  the  interpolation 
curve  necessarily  including  fifth  differences  on  account  of  the  two 
different  fourth  differences  entering  into  it. 

Dr.  Karup,  in  his  paper  on  graduation,  read  before  the  Second  In- 
ternational Congress  of  Actuaries,  proposed  to  reduce  the  formula  to 
workable  dimensions  by  neglecting  the  second  differential  coefiicients, 
thus  reducing  the  number  of  conditions  to  four  and  the  order  of  the 
interpolation  series  to  three,  and  by  using  only  a  second  difference 
curve  to  determine  the  first  differential  coefficients.  His  resultmg  for- 
mula, as  expressed  by  himself,  is 

x{x — 1)  x\x—l) 

yr  =  yo  +  ^^Vo  +  -^—2 — - ^y-i  +  ^-2 — -^y-^  • 

This  is  an  easily  workable  formula,  and  where  the  third  differences 
are  not  considerable  would  give  satisfactory  results.  For  general  actu- 
arial work,  however,  the  results  are  not  always  satisfactory,  and  by  a 
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slight  modification,  which  does  not  in  practice  involve  much  additional 
labor,  much  more  satisfactory  results  can  be  obtained. 

The  proposed  modification  is  a  compromise  between  the  original 
method  of  Dr.  Sprague  and  that  of  Dr.  Karup.  The  fourth  differences 
are  retained  to  determine  the  first  differential  coefficients  but  second 
differential  coefficients  are  neglected.  Differences  of  the  fourth  and 
fifth  order  are  thus  retained  in  the  final  formula,  but  merely  as  cor- 
rections to  the  second  and  third  orders  respectively,  and  they  do  not 
involve  much  extra  labor. 

The  following  investigation  shows  how  the  working  formula  is  de- 
rived : 

By  Bessell's  formula  of  interpolation  we  have 

,   n(n—l),    ,    m(?i  — l)(n  —  |) 
Un  =  "0+  "«i  +  ^-"2 ^  *  +  -^ ^- —  ^1 

Whence  differentiating  -svith  respect  to  n  we  have 

Where  a^  b,  e^  and  d  are  the  successive  central  differences  correspond- 
ing to  the  inters^al  in  question  or 

d  =^{A*M_2  +  A*M_i} 

But  in  determining  u^^  it  is  assumed  that  d  is  equal  to  d^  or  A*u_2  and 
in  determining  v^^  it  is  taken  as  d^  or  A^(_i,  so  we  have 

<  =  a,-^b  +  ^c^  +  l^,  =  a, -  ib  +  ic,  +  ^2^  -  le, 
V  =  «x  +  46  +  f/x  -  f/o  =  «.  +  4^  +  ,Vi  - 1-2^  -  2V1 
Suppose  now  we  substitute  a  curve  of  the  third  degree  in  which  the 
second  and  third  differences  corresponding  to  the  interval  are  /3  and  y 
respectively,  then  we  have 

Whence  equating  like  values  and  solving  for  ft  and  y  we  have 
^  =  b-ld 

y  =^1— ie, 


21 G 


In  computing  the  value  of  )8  it  is  not  necessary  to  corapute  separately 
the  values  of  b  and  d,  for  we  have 


li  =  b-\d 


2 


*C 


In  systematic  interpolation,  therefore,  the  simplest  process  would  be 
to  compute  the  values  of  h^  —  ^rf„  and  i,  —  ^d^  each  of  which  enter 
into  two  intervals,  and  then  to  form  their  mean. 

The  interpolations  most  frequently  met  with  in  practice  are  those 
where  the  interval  is  to  be  divided  into  five  smaller  intervals,  and  in 
tliat  case  we  have 


u . 

.  =  '''o  + 

.2a,- 

.08)8  + 

.008y 

u. 

4^W„  + 

.4rt, — 

•12/8  + 

004y 

u. 

6  =   "0  + 

.6a,— 

.12(3- 

.004y 

u. 

8  =  '"0   + 

.8a,— 

.08)8  — 

.008y 

«1 

=  %  + 

a. 

The 

successive  first  differences  are 

therefore 

.2ai  — .08)8  +  .008y 
.2a,  —  .04)8~.004y 
.2a,  —  .008y 

.2ai  +  .04)8— .004y 

.2a, +  .08)8  +  .008y 

The  successive  second  differences  are 

.04)8  — .012y 
.04/3  — .004y 
.04)8+  .004y 
.04)8+.012y 

And  the  common  third  difference  is  .008y,  It  will  be  seen  that 
according  to  the  same  law  the  second  difference  preceding  the  first 
would  be  .04/3  — .02y  or  .04  ()8  — -^y). 

But  ^-Xy  =  b-  ^c,-id  +  le, 

=  K  —  i^o  +  i^i    • 

It  is  thus  unnecessary  to  construct  the  value  of  )8  but  that  of  /3  —  ^y 
can  be  formed  directly  from  the  differences  of  the  function. 

The  numerical  work  is,  therefore,  very  simple,  as  the  middle  first 
difference   is   easily   computed,   then   forming  the  second  differences 
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which  are  also  simple,  by  successive  additions  or  subtractions  the  other 
first  differences  can  be  filled  out,  and  then  by  successive  additions  the 
values  of  the  functions  itself. 

Another  way  of  attacking  this  problem  throws  further  light  on  the 
subject. 

The  third  difference  interpolation  formula  as  given  in  the  Institute 
of  Actuaries'  Text  Book,  Part  II,  Chap,  xxiii,  Art.  29,  may  be 
expressed,  as  follows : 

n(n  —  l)  J        .    w  +  1 
Un  =  Vg  +  na^  +  -^^- ]  6„  -\ ^—  c^ 


^(..  +  l)(.-2),^^^^| 


Stopping  with  the  term  do  we  have  the  equation  of  the  fourth  differ- 
ence curve  which  determines  the  form  of  the  series  when  w  =;  0  and 
substituting  d^  for  (/  Ave  have  the  equation  of  the  curve  when  71^  1. 
But  the  equation  of  the  substituted  curve  of  the  third  degree  takes  the 
form 

Equating  then  the  coefiicients  of  -^^ — ^ — -  when  n  is  put  succes- 
sively  equal  to  0  and  1  we  have 

/^  —  ir  ==  ^0  +  i^i  —  i^o 

Whence  we  have 

=  h-\d 

^y  ^^^  F^i     ^^1 

or  y  =  Cj  —  Igj 

The  same  result  as  before. 

To  attack  the  problem  from  a  fresh  standpoint,  let  us  adopt  the  fifth 
difference  curve  as  the  basis  of  comparison  and  determine  the  third 
difference  curve  so  that  the  sum  of  the  first  half  of  the  interpolated 
terms  wiU  be  the  same  as  in  the  fifth  difference  curve  and  also  the  sum 
of  the  second  half.  AVhere  the  interpolation  is  by  fives,  we  have  in 
the  fifth  difference  curve  the  first  two  terms  respectively  equal  to 

^0  H~  S*^!       25"  +  125^1  +  ^^       smo^i  ^^d 

"^^0     1     5^*^!  25"  "T  250<'l  ~r  625"  31250^1 
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whence  their  sum  is  equal  to 

o  I     3  1 Z      I       3  I      23  J  41 

Similarly  in  the  substituted  third  difference  curve  the  sum  of  the  two 
terms  is 

2«o  +  hi  —  Ifi  +  iay 

80  that  we  have 

1/3  •  1 1  3  23   1     I        41 

SP  —  2557  =■  5*  —  250^1  —  625«  +  31256«1 

Similarly  from  the  other  two  terms  we  get 

Ifi     <^     S 1a_l3  23    j  51_ 

sP     I"  2567  —  5^  ~r  250^1   ~  625^         31250^1 

whence  we  derive 

41 

It  Avill  be  found  by  those  who  care  to  make  the  investigation  that  if 
we  assume  the  fifth  difference  curve  as  a  basis  and  fit  to  it  by  the 
method  of  moments  a  third  difference  curve  conditioned  to  have  the 
same  values  at  the  two  extremities,  the  resulting  corrected  second  and 
third  differences  will  be 

P=^  —  m^  and  y  =  e^  —  r$e^    . 

Both  these  investigations  substantially  confirm  the  second  difference 
correction,  but  show  a  considerable  departure  on  the  third  difference 
correction. 

In  fact,  the  general  formula  of  central  difference  interpolation  in 
Bessell's  form  may  be  expressed,  as  follows  : 

n(n-l)  (  ,    ,    (,i  +  l)(w-2)  , 
««  =  Uo  +  na,  +  -^ -'  J^b+  "^ -^ -^  d 

(n  +  2)(»,  +  l)(n-2)(n-3)  \ 

"^  360  -^  "^         j 

+  6  t  '^  +  20  '» 

and  when  n  is  near  to  either  o  or  1  this  takes  the  form 
«„  =  «„  +  ,w,  +  "^" ~  ^^  (b-id  +  lf-&c.) 

+  <"-^)("-«  (c,  -  ie.  +  i,,  +  &c. )  . 
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This  shows  that  by  stopping  at  fourth  differences  that  part  of  the 
correction  which  depends  on  fifth  differences  is  considerably  overstated. 

The  maximum  numerical  value  of  the  coefficient ^ — 

b 

is,   however,  small  and  a  certain  amount  of  leeway  is  permitted  in  the 

third  difference  adjustment  which  might  in  fact  be  neglected.     It  will, 

however,    facilitate   the  calculations    if    we  assume    y  =  c^  —  ^^i  in 

which  case  the  leading  divided  second  difference  will  be  i  (/3  —  ^y) 

and  the  intermediate  second  differences  can  be  computed  by  a  direct 
first  difference  interpolation  between  the  leading  differences.  This 
adjustment  has  the  additional  advantage  that  the  second  differential 
coefficients  in  the  two  curves  at  the  point  of  junction  are  equal  to  one 
another  while  the  difference  in  the  first  differential  coefficients  is  of  the 
sixth  order  of  differences. 

The  practical  working  of  this  formula  is  best  illustrated  by  an 
example,  and  for  this  purpose  I  have  selected  the  fi^  column  of  the 
IMakehamized  American  Experience  Table  from  ages  20  to  65  inclu- 
sive. The  whole  Avork  of  interpolation  is  shown  in  columns  2  to  6  of 
Table  I.  In  column  (1)  the  computed  values  of  fi^  are  entered  for 
comparison.  The  quinquennial  values  of  fx^  which  are  shown  in  italics 
are  supposed  to  be  given,  and  the  differences  of  these  values,  taken 
alternately  forward  and  backward,  are  entered  under  one  another  in 
column  (5)  headed  A  column.  These  differences  are  then  extended 
at  each  end  of  the  table  as  far  as  necessary  by  assuming  constant 
fourth  differences  ;  the  extended  values  are  shown  in  italics.  The  cor- 
rected second  differences  are  then  formed  by  deducting  one-sixth  of 
the  fourth  difference  and  are  entered  in  the  proper  column.  Then  in 
the  column  headed  S"  opposite  the  leading  values  of  the  fimction  are 
entered  one-twenty-fifth  of  the  corresponding  corrected  second  differ- 
ence. It  ^nll  generally  be  found  sufficient  to  cany  this  value  to  one 
place  further  than  is  to  be  retained.  These  leading  second  differences 
are  shown  in  italics. 

The  intermediate  values  of  the  second  difference  are  then  filled  in 
by  inspection,  and  as  it  is  desirable  that  the  four  intermediate  values 
should  be  in  exact  arithmetical  progression,  any  irregularity  on  account 
of  dropped  fractions  is  thrown  into  the  end  intervals. 

The  first  difference  of  the  interpolated  series  corresponding  to  the 
middle  of  each  interval  is  then  computed  by  deducting  the  common 
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difference  of  the  interpolated  second  differences  from  one-fifth  of  the 
first  difference  corresponding  to  the  interval.  The  other  four  values  of 
the  tirst  differences  in  each  interval  arc  then  filled  in  by  adding  or 
subtracting  in  each  direction  from  the  middle  term.  It  is  to  be  noted 
that  the  leading  terms  of  the  interpolated  second  difference  series  do 
not  themselves  enter  directly  into  the  construction  of  the  fir.st  differ- 
ence series  and  that  they  are  not  necessarily  reproduced  exactly.  The 
interpolated  values  of  the  function  are  then  filled  in  by  continuous 
addition  and  will  be  found  to  check  out  at  the  end  of  each  interval. 
It  will  be  noticed  that  there  is  only  one  difference  between  the  com- 
puted and  interpolated  values  of  fx.^  which  amounts  to  so  nmch  as  two 
units  and  that  this  occurs  in  the  last  interval.  It  is  to  be  noted  that 
if  the  adjustment  of  the  second  difference  be  made  one-fourth  of  the 
fourth  difference,  instead  of  one-sixth,  and  third  difl^erences  be  neg- 
lected, the  second  difference  curves  in  Besscll's  form  will  form  a  series 
in  which  the  first  differential  coefficient  wall  be  practically  continuous, 
the  amount  of  discontinuity  at  the  point  of  junction  being  only  one- 
sixteenth  of  the  corresponding  central  sixth  difference,  and  the  error 
in  the  first  differential  coefficient  at  each  point  of  junction  being  ap- 
proximately one-twelfth  of  the  corresponding  central  third  difference. 
In  Table  II  are  shown  the  results  of  interpolating  by  various  meth- 
ods the  series  0,  0,  0,  1000,  2000,  1000,  0,  0,  0,  and  in  Table  lEt 
are  shown  the  fourth  differences  of  the  different  interpolated  series. 
The  methods  showm  are  : 

(1)  First  Differences. 

(2)  Central  Third  Differences — Stirling's  form. 

(3)  Central  Third  Differences— Bessell's  form. 

(4)  Sprague's  method — Karup's  form. 

(5)  Sprague's  method — Suggested  form. 

(6)  Suggested  adjusted  Second  Difference  form. 

An  examination  of  these  fourth  differences  will  enable  an  estimate 
to  be  formed  of  the  relative  powder  of  the  various  formulas  to  impose 
regularity  in  the  interpolated  series  where  a  considerable  irregularity 
is  present  in  the  primary  series. 

In  this  case  Karup's  form  gives  the  more  regular  result,  although  it 
would  not  have  done  so  if  the  suggested  modification  had  been  retained 
in  its  original  form,  instead  of  being  simplified.  By  actual  reduction 
it  will  be  seen  that  the  theoretical  values  of  the  fourth  central  differ- 
ence of  the  interpolated  series  by  the  various  methods  corresponding  to 
the  points  of  junction  ai'e,  as  follows  : 
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(3) 

125^° 

(4) 

125^0 

(5) 

2    , 

375  » 

(6) 

40''° 

250-'° 


It  will  thus  be  seen  that  the  fourth  difference  by  method  (4)  will 
always  be  less  than  by  method  (3),  also  that  the  fourth  difference  by 
method  (5)  will  be  less  numerically  than  by  method  (4)  unless  the 
sixth  central  difference  is  numerically  greater  than  eight-ninths  of  the 
fourth  difference  if  of  a  different  sign,  or  than  sixteen-ninths  if  of  the 
same  sign,  and  that  the  fourth  difference  by  method  (6)  will  be  less 
numerically  than  by  method  (4)  unless  the  sixth  difference  is  numer- 
ically greater  than  sixteen-twenty-fifths  of  the  fourth  difference.  It 
may  be  added  that  the  error  to  fourth  differences  of  the  last  four 
methods  are,  as  follows  : 
(3)  _  (n+l)n(n-l)(n-2)  ^ 

n(7i-lXn-i)  ^        (n  +  l)n(n-l)(n-2) 

(5)  ^^^^l^<l 

^^)  Q  Ci  24 

This  shows  that  method  (5)  produces  the  smallest  error,  and  that 
even  the  simple  method  (6)  is  better  in  this  respect  than  method  (4). 

Considering  now  the  continuous  curves  represented  by  the  various 
methods,  we  see  that  the  amounts  of  discontinuity  in  the  first  differ- 
ential coefficients  at  the  points  of  junction  are,  as  follows  : 

(3)  -K 

(4)  Zero 

(5)  +  hfo 

(6).+fe/o 

Similarly  the  amounts  of  discontinuity  in  the  second  differential 

coefficients  are  : 

(3)  Zero 

(4)  -2c, 

(5)  Zero 

(6)  c„-Je„ 
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TABLE  I. 
Interpolation  of  fi^  Column  Am.  Exp.  Table. 


(1) 

(2) 

(3) 

(4) 

(o) 

(6) 

Age. 

IOOOOOm^ 
Calculated. 

IOOOOOm, 
Interpolated. 

b' 

h" 

A  Cxjiumn. 

Corrected  A*. 

20 

786 

786 

2.8 
3.2 
5.6- 
4.0 

.3 

18 

8 

21 

788 

789 

.4 

9 

O.) 

792 

792 

.4 

4 

28 

795 

796 

.4 

5 

24 

799 

800 

.4 

25 

804 

804 

4.4 
5.0 
5.5 
6.1 
6.8 

.5 

31 

12 

26 

809 

809 

.5 

13 

27 

814 

815 

.6 

9 

28 

821 

821 

.7 

6 

29 

827 

828 

.8 

30 

835 

835 

7.6 

8.6 

9.5 

10.5 

11.6 

.8 

53 

21 

31 

843 

844 

.9 

22 

32 

853 

853 

1.0 

14 

33 

863 

863 

1.1 

5 

34 

875 

875 

1.2 

35 

888 

888 

12.8 
14.2 
15.8 
17.6 
19.6 

1.4 

89 

34 

36 

902 

902 

1.6 

36 

37 

918 

918 

1.8 

26 

38 

935 

936 

2.0 

12 

39 

955 

955 

2.2 

40 

977 

977 

21.8 
24.2 
26.9 
29.9 
33.2 

2.4 

151 

59 

41 

1001 

1001 

2.7 

62 

42 

1028 

1028 

3.0 

43 

43 

1058 

1058 

3.3 

17 

44 

1091 

1091 

3.6 

45 

1128 

1128 

36.8 
41.0 
45.5 
60.6 
56.3 

4.0 

256 

100 

46 

1169 

1169 

4.5 

105 

47 

1215 

1214 

5.1 

73 

48 

1265 

1265 

5.7 

30 

49 

1321 

1321 

6.3 

50 

1384 

1384 

62.6 
69.4 
77.2 
85.9 
95.5 

6.8 

434 

170 

51 

1453 

1453 

7.8 

178 

52 

1531 

1530 

8.7 

123 

53 

1617 

1616 

9.6 

50 

54 

1712 

1712 

10.5 

55 

1818 

1818 

106.0 
117.4 
130.5 
145.3 
161.8 

11.5 

735 

287 

56 

1936 

1935 

13.1 

301 

57 

2066 

2066 

14.8 

209 

58 

2212 

2211 

16.5 

86 

59 

2373 

2373 

18.2 

60 

2553 

2553 

180.0 
200.0 
222.1 
246.6 
273.5 

19.8 

1245 

496 

61 

2752 

2753 

22.1 

510 

62 

2974 

2975 

24.5 

295 

63 

3220 

3222 

26.9 

86 

64 

3495 

3495 

29.3 

05 

3798 

S798 

302.8 

31.6 

791 
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TABLE  II. 
Interpolation  op  Irregular  Series  by  Various  Methods. 


n 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

0 

0 

0 

0 

0 

0 

0 

1 

C 

0 

0 

0 

5 

10 

2 

0 

0 

0 

0 

9 

15 

3 

0 

28 

0 

0 

11 

15 

4 

0 

16 

0 

0 

8 

10 

5 

0 

0 

0 

0 

0 

0 

6 

0 

—  16 

—  32 

—  16 

—  35 

—  50 

7 

0 

—  28 

—  56 

—  48 

—  64 

—  75 

8 

0 

—  120 

—  64 

—  72 

—  76 

—  75 

9 

0 

—  80 

—  48 

—  64 

—  59 

—  50 

10 

0 

0 

0 

0 

0 

0 

11 

200 

120 

152 

136 

131 

130 

12 

400 

280 

336 

328 

306 

295 

13 

600 

516 

544 

552 

515 

495 

14 

800 

752 

768 

784 

749 

730 

15 

1000 

1000 

1000 

1000 

1000 

1000 

16 

1200 

1248 

1264 

1232 

1277 

1310 

17 

1400 

1484 

1512 

1496 

1538 

1565 

18 

1600 

1840 

1728 

1744 

1761 

1765 

19 

1800 

1960 

1896 

1928 

1923 

1910 

20 

2000 

2000 

2000 

2000 

2000 

2000 

21 

1800 

1960 

1896 

1928 

1923 

1910 

22 

1600 

1840 

1728 

1744 

1761 

1768 

23 

1400 

1484 

1512 

1496 

1538 

1565 

24 

1200 

1248 

1264 

1232 

1277 

1310 

25 

1000 

1000 

1000 

1000 

1000 

1000 

26 

800 

752 

768 

784 

749 

730 

27 

600 

516 

544 

552 

575 

495 

28 

400 

280 

336 

328 

306 

295 

29 

200 

120 

152 

136 

131 

130 

30 

0 

0 

0 

0 

0 

0 

31 

0 

—  80 

—  48 

—  64 

—  59 

—  50 

32 

0 

—  120 

—  64 

—  72 

—  76 

—  75 

33 

0 

—  28 

—  56 

—  48 

—  64 

—  75 

34 

0 

—  16 

—  32 

—  16 

—  35 

—  50 

35 

0 

0 

0 

0 

0 

0 

36 

0 

16 

0 

0 

8 

10 

37 

0 

28 

0 

0 

11 

15 

38 

0 

0 

0 

0 

9 

15 

39 

0 

0 

0 

0 

5 

10 

40 

0 

0 

0 

0 

0 

0 
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TABLE  III, 
Fourth  Differences  of  Interpolated  Series. 


n 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

—  1 

0 

0 

0 

0 

+ 

5 

+  10 

0 

0 

0 

0 

0 

11 

—  25 

1 

0 

+  28 

0 

0 

+ 

5 

+  15 

2 

0 

—  96 

0 

0 

2 

0 

3 

0 

+  104 

0 

0 

+ 

3 

0 

4 

0 

—  32 

—  32 

—  16 

22 

—  35 

5 

0 

0 

+  72 

+  16 

+ 

55 

+  100 

6 

0 

—  88 

—  32 

+  24 

22 

—  65 

7 

0 

+  296 

0 

0 

+ 

1 

0 

8 

0 

—  304 

0 

0 

1 

0 

9 

+  200 

+  92 

+  64 

—  8 

+ 

17 

+  55 

10 

—  400 

0 

—  144 

—  32 



58 

—  100 

11 

+  200 

+  36 

+  64 

—  8 

+ 

18 

+  45 

12 

0 

—  112 

0 

.0 

+ 

1 

0 

13 

0 

+  88 

0 

0 

+ 

1 

0 

14 

0 

—  24 

+  32 

+  56 

+ 

17 

+  5 

15 

0 

0 

—  72 

—  16 



51 

—  100 

16 

0 

+  144 

+  32 

—  64 

+ 

20 

+  95 

17 

0 

—  488 

0 

0 



1 

0 

18 

0 

+  512 

0 

0 

— 

1 

0 

19 

—  400 

—  156 

—  128 

+  16 

— 

45 

—  125 

20 

+  800 

0 

+  288 

+  64 

+  138 

+  250 

21 

—  400 

—  156 

—  128 

+  16 

— 

45 

—  125 

22 

0 

+  512 

0 

0 

— 

1 

0 

23 

0 

—  488 

0 

0 



1 

0 

24 

0 

+  144 

+  32 

—  64 

+ 

20 

+  95 

25 

0 

0 

—  72 

—  16 



51 

—  100 

26 

0 

—  24 

+  32 

+  56 

+ 

17 

+   5 

27 

0 

+  88 

0 

0 

+ 

1 

0 

28 

0 

—  112 

0 

0 

+ 

1 

0 

29 

+  200 

+  36 

+  64 

—  8 

+ 

18 

+  45 

30 

—  400 

0 

—  144 

—  32 



58 

—  100 

31 

+  200 

+  92 

+  64 

—  8 

+ 

17 

+  55 

32 

0 

—  304 

0 

0 

+ 

1 

0 

33 

0 

+  296 

0 

0 

+ 

1 

0 

34 

0 

—  88 

—  32 

+  24 

— 

22 

—  65 

35 

0 

0 

+  72 

+  16 

+ 

55 

+  100 

36 

0 

—  32 

—  32 

—  16 

— 

22 

—  35 

37 

0 

+  104 

0 

0 

+ 

3 

0 

38 

0 

—  96 

0 

0 



2 

0 

39 

0 

+  28 

0 

0 

+ 

5 

+  15 

40 

0 

0 

0 

0 



11 

—  25 

41 

0 

0 

0 

0 

+ 

5 

+  10 
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FOKMULA  FOR  OBTAINING  THE  CoST  OF  INSURANCE  WITH 

ITS  Application  in  a  Method  of  Computing 
THE  Values  of  Cancelled  Policies. 


BY  JAMES  D.    CRAIG. 


In  view  of  the  recent  discussions  as  to  the  methods  of  obtaining  the 
expected  mortality  for  the  Gain  and  Loss  Exhibit,  it  has  occurred  to 
the  writer  that  the  following  method  employed  in  one  of  the  companies 
might  prove  interesting. 

It  has  been  customary  for  this  Company  to  make  an  estimate  early 
in  January  of  the  reserve  for  the  following  December  31st,  this  esti- 
mate being  based  primarily  on  the  value  at  that  time  of  the  policies  in 
force  January  1st,  which  value  was  accurately  ascertained. 

This  valuation  made  on  the  policies  in  force  Januar}'  1st,  taken  with 
the  value  as  entered  in  the  statement  for  December  31st  just  passed 
gave  two  accurate  valuations  on  the  same  policies,  each  of  which  could 
be  divided  according  to  that  part  based  on  the  Combined  Experience 
Table  of  Mortality  with  4%  interest  and  that  part  based  on  the  Amer- 
can  Experience  Table  of  Mortality  with  S^%  interest. 

The  amount  of  insurance  in  force  January  1st  and  the  net  annual 
premium  on  same,  divided  in  similar  manner  as  the  reserves,  were  also 
available. 

With  this  data  at  hand  a  formula  was  devised,  which  it  is  believed, 
offers  the  following  advantages  : 

1st — It  produces  the  tabular  cost  of  insurance  for  two  separate  years 
on  policies  m  force  January  1st. 

2nd — It  adapts  itself  to  any  mortality  table  or  any  rate  of  interest. 

3rd — The  work  can  be  done  in  bulk.  All  that  business  Avhere  com- 
putations are  based  upon  a  given  mortality  table  with  a  given  rate  of 
interest  can  be  treated  as  a  unit. 

4th — It  opens  the  way  for  further  calculations,  such  as  converting 
the  mean  reserves  into  terminal  reserves  and  thereby  enables  the  value 
of  the  cancelled  policies  to  be  ascertained. 
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The  cost  of  insurance  is  wliat  is  needed  to  balance  the  Gain  and  Loss 
Exhil)it,  and  with  this  known  the  "probable  claims"  maybe  ap- 
proximated and  tlie  difference  taken  as  the  reserve  on  the  probable 
claims.  A  few  years  ago  the  originators  of  the  Gain  and  L<:)ss  P^xhibit 
thought  it  necessary  to  ask  for  the  cost  of  insurance  only  and  not  the 
probable  claims. 

The  formula  gives  the  tabular  cost  of  insurance  for  the  policy  year 
current  at  tlie  end  of  the  last  ciilendar  year  and  also  for  the  succeeding 
policy  year. 

Thus  on  December  31st,  1905,  it  gives  : 

On  those  policies  issued  during  1905  the  1st  and  2nd  year's  tabular 
cost  of  insurance. 

On  those  policies  issued  during  1904  the  2nd  and  3rd  year's  tabular 
cost  of  insurance. 

On  those  policies  issued  during  1903  the  3rd  and  4th  year's  tabular 
cost  of  insurance. 

And  for  our  purpose  these  may  be  represented  as  the  2w*^  and 
S(w  +  1)*^  year's  cost  of  insurance  when  treated  in  bulk. 

By  applying  the  formula  to  the  business  in  force  each  January  1st, 
the  "^n'th  year's  tabular  cost  of  insurance  for  consecutive  years  may 
be  obtain  ;d. 

The  C(  st  of  insurance  as  charged  to  the  company  and  appearing  in 
the  Gair  and  Loss  Exhibit  is  approximately  the  mean  of  the  tabular 
costs  as  cound  on  the  business  in  force  January  1st,  for  the  last  two 
years. 

Derivation  of  Formula. 

Let  N=  The  mean  reserve  as  entered  in  the  last  statement  on  policies 
in  force  Jan.  1st.     (Dec.   31st.) 
R  =  The  next  year' s  mean  reserve  on  the  same  policies. 
P  =  Net  annual  premium  on  same  policies. 
A  =  Amount  of  insurance  in  force  January  1st. 
C  =  Tabular  cost  of  insurance  corresponding  to  3f. 
K  =  Tabular  cost  of  insurance  corresponding  to  R. 

Formula  on  4  %  Basis. 

The  following  equations  show  the  relations  of  the  above  symbols  for 
an  individual  policy. 


M 

+ 

No.  2. 

M 

+ 

No.  3. 

1.02 [3/ 

+ 

No.  4. 

1.02[i/ 

+ 
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Equa.  No.  1.     Mean  reserve  -f  ^  yr.  int.  on  initial  res.  —  \  yr.  cost 

=  The  terminal  reserve. 

=  The  terminal  reserve. 

=  Next  initial  value. 
(7J/+.5C')-1-.5C+P] 

=  Next  initial  value 
plus  ^  year  interest. 
(Jf+.50)-5|_.5C+P]-.5iir 
=:  R  Mean  reserve. 
From  which 

No.  5.  C  + A'=  2.04  P+ 2.08  3f—2i? 

But 
No.  6.  C'-[J.-{iV/+(itf+.5C)J-.5C}]9. 

(See  Equation  No.  1) 

~  1  — .4902?^ 

Likewise 

^"-  ^'  ^-  1 -.49025.  +  , 

Substituting  those  values  of  C  and  ^  in  Equation  5  the  result  is 

^g,— 1.0196g,ilif      7lg,+i  — 1.0196g,+  ii? 
1  — .  4902?^      "^         1  — .  4902?.  + 1 

=  2.04P+2.081/— 2jB 
Clearing  of  fractions  and  transposing 

No.  9.      (—.9804^  +  .9804P  +  .4902P)(/.,g,  +  i 

+  (^  +  P—  .9804P)?,  +  (1.01963/+^  +P—  2R)q^+i 

=  2.04P  +  2.0831— 2R 

Formula  on  S^%  Basis. 

(—.9828^  +  .9828P  — .4914P)?.5.+i  +  (A  +  P—  .9828^)?^ 

4-(1.01723/  +  ^  +  P— 2P)5.+  i  =  2.035P4-2.07if— 2i2. 

Formula  9  is  an  equation  with  two  indeterminates,  but  these  have  a 
certain  relation  which  permits  of  solution. 

It  will  be  seen  that  the  first  term  of  the  left  hand  member  of  the 
equation  is  comparatively  small,  the  coefficient  being  multiplied  by  the 
product  of  qx  and  qz  +  i  ',  also  the  coefficient  of  qx  in  the  second  term  is 
2 
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a  little  larger  than  the  coefficient  of  ^^^i  in  the  third  term,  and  con- 
sequently the  second  and  third  terms  of  the  left  hand  member  of  the 
equation  are  nearly  equal  to  each  other  and  each  is  nearly  equal  to 
one-half  of  the  right  hand  member  of  the  equation.  Hence  the  value 
of  qjc  can  be  found  very  closely  the  first  time  by  dividing  either  the 
coefficient  of  5^  or  qi  +  i  into  one-half  the  second  member  of  the  equa- 
tion. 

The  above  equations  while  strictly  true  for  a  single  life  are  very 
nearly  true  for  a  group.  The  only  error  entering  is  that  caused  by 
the  assumption  that  the  average  9^  will  increase  exactly  one  age  when 
the  policies  are  considered  in  bulk.  This  error  may  be  disregarded 
and  the  equations  used  for  groups,  as  the  resulting  values  of  C  and  K 
are  generally  within  one-half  of  one  per  cent.,  and  consequently  accu- 
rate enough  for  all  practical  purposes. 

As  an  illustration  the  following  is  given.  The  data  available  is  that 
at  the  beginning  and  end  of  1905  on  all  policies  issued  during  the 
years  1896  to  1900  inclusive,  and  computations  are  based  upon  the 
Combined  Experience  Table  of  Mortality  with  4  %  interest. 

A  =  $23,758,500  =  Amount  of  insurance  in  force  January  1st,  1906. 

P  z=  823,484  =  Net  annual  premiums  on  insurance  in  force 
January  1st,  1906. 

JHf  z=  5,077,370  =  The  mean  reserve  on  policies  as  entered  in  state- 
ment December,  1905. 

R=  5,901,615  =  The  mean  reserve  which  would  be  entered  in 
the  statement  December,  1906,  if  all  of  the 
$23,758,500  of  insurance  remained  in  force 
until  that  time. 

1.0196M  5,175,886 
.9804^  23,292,833  A  23,758,500  A  23,758,500      2.04P      1,679,907 

.4902P       403,672  P       823,484  P       823,484      2.08^^  10,560,930 


23,676,505  24,581,984        Sum.  29,758,870  12,240,837 

.9804i2    5,785,943  5,785,943  2R    11,803,230         2R     11,803,230 


— 17,910,5625^7^  +  1+ 18,796,041gx    +        17,955,6409;c-f-i  =  437,607 

It  will  be  seen  that  the  second  and  third  quantities  in  the  left  hand 
member  of  the  equation  are  each  nearly  equal  to  one-half  of  the  second 
member  of  the  equation,  a.s  noted  above. 
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Trying  then  ages  44  and  45 

q^       =.011698 
5^5       =.012212 
9«  9.5  =  -000143 
18,796,041  9,,       =219857 
17,955,640  5,,       =219274 


439131 
17,910,562  5,,  q^,  =      2561 


436570     which  is  too  low. 

Ages  45  and  46  would  bring  457257,  which  is  too  high. 

And  therefore   by  interpolation   the  average   ages  are   44.0501  and 

45.0501. 
Substituting  the  values  of  q^.  and  q^.  + 1  for  these  ages  in  equations  6  and 
7  above,  we  have 

C  =  219091 
ir=  218516 

This  $219091  is  the  tabular  cost  of  insurance  for  the  ^?i'th  year  on 
those  policies  in  force  December  31st,  1905,  or  January  1st,  1906. 
Like'svise  $218516  is  the  tabular  cost  of  insurance  for  the  "^n  -f  1st 
year  on  the  same  policies. 

The  cost  of  insurance  corresponding  to  $219091  on  policies  in  force 
December  31st,  1904,  was  $226381,  and  the  cost  of  insurance  for  the 
year  as  entered  in  the  Gain  and  Loss  Exhibit  was  approximately  ^ 
($219091  +  $226381)  or  $222736. 

Value  of  Cancelled  Policies. 

Assuming  that  the  foregoing  method  of  obtaining  the  cost  of  insur- 
ance was  used  for  the  calendar  year  previous  to  the  one  now  imder 
consideration  we  have  the  mean  reserve  for  the  present  calendar  year 
on  the  policies  in  force  at  the  end  of  the  previous  year  (i?  at  the  end 
of  previous  year)  from  which  by  the  application  of  equation  No.  1  we 
can  find  the  corresponding  terminal  reserve. 

Likewise  having  the  present  calendar  year' s  mean  reserve  on  policies 
in  force  December  31st  (J/ at  the  end  of  the  present  year)  we  can  get 
the  corresponding  terminal  reserve  by  application  of  the  same  equation. 

The  difierence  between  the  two  terminal  reserves  thus  found  would 
be  the  terminal  reserve  on  the  policies  cancelled  during  the  year,  pro- 
vided all  of  the  current  policy  year's  premiums  have  been  paid. 
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The  policies  which  cancel,  excepting  claims,  have  not  paid  the  cur- 
rent policy  year's  preniiuins  and  conscfjuently  the  terminal  reserve 
above  found  is  too  large  by  at  least  one  year's  value,  and  must  be 
reduced  accordingly.  Considering  the  terminal  reserve  above  found 
on  the  cancelled  policies  as  the  %{n  -f  1  j"*  year's  value  then  the  "^n^^ 
year's  value  may  be  found  from  equation  (,^^iV-{-C)v  —  P^=nV. 
The  value  of  C  and  P  cancelled  may  be  found  by  taking  the  difference 
between  these  items  as  computed  on  the  policies  in  force  at  the  begin- 
ning and  end  of  the  year. 

On  all  policies  except  those  of  the  first  and  seccjiid  calendar  year's 
issue  the  2«'th  year's  value  will  fairly  represent  the  value  of  the  can- 
celled. Thus  the  policies  issued  in  1896  and  cancelled  in  1905  paid  on 
the  average  9  years;  the  policies  issued  in  1897  and  cancelled  in  1905 
paid  on  the  average  8  years,  etc. 

Should  a  closer  approximation  be  desii'cd,  or  should  the  first  and 
second  year's  issue  be  included,  the  £(/i —  1)^*^  year's  terminal  value  may 
be  obtained  by  applying  the  formula  ()iV-\-C)  v — P^„_iF,  and 
intermediate  values  interpolated. 

The  value  of  the  tabular  cost  of  insurance  does  not  vary  much  from 
one  policy  year  to  another,  and  for  our  purpose  tliis  value  of  the  can- 
celled cost  of  insurance  can  without  great  error  be  assumed  to  remain 
constant  for  two  policy  years,  thus  enabling  us  to  compute  the  2(n  —  1  )*'' 
year' s  value  as  the  value  of  F  is  constant. 

HavTing  obtained  ]£„ _ i F,  "^n V,  %n  +  iV  on  the  policies  cancelled, 
the  interpolated  values  may  be  found  by  one  of  the  following  methods. 

First  method.  Compare  the  premiums  that  were  due  and  unpaid 
and  deferred  at  the  beginning  of  the  calendar  year  on  policies  can- 
celled during  the  year  with  the  premiums  received  on  same  during  the 
year  of  cancellation  and  the  difference  wall  .show  how  near  to  complet- 
ing the  Sn'th  policy  year  the  class  as  a  whole  paid.  The  ratio  of  this 
difference  to  the  premiums  payable  which  cancelled  gives  the  per  cent, 
of  the  first  difference  of  terminal  reserves  to  be  used  when  interpolating. 

Second  metJwd.  To  the  premiums  payable  on  policies  in  force  at  the 
beginning  of  the  calendar  year,  add  the  premiums  due  and  unpaid  and 
deferred.  The  result  will  give  the  maximum  income  on  those  policies 
for  the  year  just  entered.  Deduct  from  this  at  the  end  of  the  year  the 
premiums  received  together  with  the  premiums  due  and  deferred  on 
these  same  policies  at  the  end  of  the  year  and  the  difl^erence  will  be 
the  premiums  which  have  not  been  received.  The  ratio  of  these  pre- 
miums not  received  to  the  premiums  payable  which  cancelled  will  give 
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as  above  the  per  cent,   of  first  difference  for  the  interpolated  values 
between  the  terminal  reserves. 

This  second  method  is  not  so  satisfactory  where  the  business  is 
largely  on  a  semi-annual  or  quarterly  basis  and  subject  to  fluctuation 
on  account  of  the  large  number  of  changes  in  the  mode  of  paying 
premiums. 

Illustration. 

Taking  the  facts  above  given,  namely,  J/ =  $5,077,870  and  C  = 
$219,091  and  using  them  according  to  Equation  No.  1  the  terminal 
value  equals  $5,069,488.  In  similar  manner  the  terminal  reserve  on 
the  policies  in  force  at  the  beginning  of  the  year  was  found  to  be 
$5,231,775  and  therefore  the  ^(n+  1)"^  year  value  which  cancelled 
must  equal  $5,231,755  — $5,069,488  or  $162,287. 

The  cost  of  insurance  cancelled  equaled  the  difference  between  the 
cost  of  insurance  as  found  on  the  policies  in  force  at  the  beginning  and 
end  of  the  year,  and  amounted  in  this  class  to  $6,324,  likewise  the 
net  premium  cancelled  equaled  $26,816. 

Applying  these  values  in  the  formula  (n  +  iF+C)  v  —  P=nV the 
result  was 

nV=  (162,287  +  6324)  .961538  —  26816  -=  135310 
„_iF-=  (135,310  +  6324)  .961538  —  26816  =  109370 

Applying  the  first  method   of  obtaining  the  per  cent,  of  the  first 
difference  in  interpolating  values  and  using  the  following  facts,  all  of 
which  were  at  hand. 
Premiums  due  and  unpaid  and  deferred  Dec.  31st,  04,   on 

pol.  can.  in  '05,         - =    16,655 

Paid  in  1905  before  cancelling,        -         .         -         .         =    13,477 

Balance  necessary  to  complete  the  ^n'th  year,  -         =      3,178 

Premiums  payable  which  cancelled,  ...  60,766 

Percent,  of  years  not  paid,     -         -         -         -         -  5.20% 

Yeats  paid, ?i  —  1  +  ~^^ 

94  80 
The  value  was  109370  +  ^~^  (135,310  —  109,370)   or  133970. 

The  actual  value  as  computed  by  ages  and  years  was  133712. 

Having  the  value  of  the  total  policies  cancelled  the  value  of  the 
lapsed  and  surrendered  policies  may  be  obtained  by  eliminating  the 
value  of  the  death  claims  and  matured  endowments.  The  value  of  the 
paid  up  policies  issued  during  the  year  should  be  added  as  this  reserve 
is  in  force  at  the  end  as  well  as  at  the  beginning  of  the  year  and  so 
decreases  the  actual  reserve  surrendered. 
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A  Few  Suggestions  as  to   the  Assessment  of 
Expenses. 


BY    PERCY   V.    H.    PAPPS. 

The  subject  to  which  I  wi;«h  to  draw  the  atteution  of  the  Society  in 
this  paper  is  the  Assessment  of  Expenses.  It  is  needless  to  say  that 
this  is  very  closely  connected  with  that  of  Distribution  of  Surplus,  and 
these  two  subjects  jointly  and  severally  seem  to  me  to  be  almost  the 
most  important  and  most  difficult  subjects  which  actuaries  have  to 
handle.  I  am  aware  that  they  have  been  discussed  at  different  times 
before  this  Society,  and  I  feel  that  it  is  perhaps  a  presumption  on  my 
part  to  attempt  any  comment  on  such  an  important  problem  as  the 
Assessment  of  Expenses.  At  the  same  time,  I  have  also  felt  that  it 
rests  with  the  younger  men  of  any  society  or  profession  to  supply 
originality,  and  with  the  older  men  to  supply  the  mature  judgment 
necessary  to  sift  the  chaff  from  the  wheat. 

Some  few  years  ago,  in  the  course  of  my  studies,  I  spent  a  consider- 
able amount  of  time  on  the  question  of  Distribution  of  Surplus.  A 
careful  analysis  of  the  various  methods  described  in  the  actuarial 
works  at  my  disposal  led  me  to  write  a  short  paper  which  was  read 
before  this  Society  in  October,  1902,  which,  by  the  way,  does  not 
seem  to  have  been  referred  to  in  the  discussions  of  the  Society.  The 
only  criticism  which  came  to  my  notice  appeared  in  the  American 
Underivriter  and  was  a  distinctly  favorable  one.  The  paper  was 
little  more  than  a  suggestion  and  contained  very  little  to  assist  a  young 
actuary  in  arranging  a  practical  method  of  distributing  the  surplus  of 
his  office  ;  although  I  endeavored  to  make  plain  the  principles  which 
I  considered  should  be  kept  in  view. 

In  discussing  the  Assessment  of  Expenses,  I  ^vill  endeavor  to  explain 
the  method,  which  I  now  suggest,  sufficiently  minutely  to  enable  any 
actuary  to  put  the  plan  into  operation  with  what  modifications  he 
might  think  necessary. 

In  the  first  place,  no  fixed  rule  is  likely  to  suit  the  individual  pecu- 
liarities of  every  office.  It  is  necessary  for  the  Actuary  to  use  his 
judgment  in  any  assessment  of  expenses,  but  it  seems  to  me  that  it 
should  be  the  aim  of  any  plan  of  assessment  so  to  limit  the  area  within 
which  individual  opinion  must  be  brought  into  play,  as  to  reduce  as 
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far  as  possible  the  chance  of  the  assessment  of  the  expenses  becoming 
a  merely  arbitrary  matter. 

Before  it  is  possible  to  attempt  to  assess  the  expenses  in  any  rational 
manner,  it  is  necessary  to  analyze  closely  the  various  items  of  expense. 
It  is  then  necessary  to  divide  the  insurance  expenses  between  the  new 
and  old  business.  This  paper  naturally  divides  itself,  therefore,  into 
three  parts,  (1)  Analysis  of  expenses,  (2)  Assessment  of  new  ex- 
penses, (3)  Assessment  of  renewal  exjienses. 

Let  me  state  at  the  outset  that  it  is  not  my  intention  to  put  forward 
any  special  arguments  why  the  method  now  suggested  should  be  made 
use  of.  I  prefer  merely  to  describe  the  method  in  such  a  way  that  it 
may  be  used  by  those  to  whom  it  appeals  favorably.  The  first  point 
for  consideration  is 

CI).    Analysis  of  Expenses. 

Mr.  W.  D.  Whiting  has  referred  to  this  subject  and  has  given  five 
distinct  headings  under  which  expenses  may  be  divided,  on  pages  215 
and  216  of  Volume  v  of  the  Transactions  of  this  Society.  The  plan 
that  is  now  proposed  primarily  ignores  the  fifth  class,  i.  e.  General 
Expenses,  and  divides  all  the  expenses  into  three  main  classes,  namely : 
(1).    Expenses  chargeable  to  (a)  New  Business. 

(b)  Renewal  Business. 

(c)  Total  Business. 
(2).    Expenses  chargeable  to  Investments. 

(3).    Expenses  chargeable  to  Death  Claims. 

It  will  be  noticed  that  expenses  chargeable  to  the  business  are  di- 
vided into  three  sub- headings. 

Certain  expenses  are  incurred  solely  through  acquiring  new  business  ; 
other  expenses  are  directly  chargeable  to  the  collection  of  renewal 
premiums.  Again,  other  expenses,  such  as  office  rent,  light,  fuel, 
office  salaries,  etc.,  are  incurred  in  connection  with  both  new  and  re- 
newal business,  and  the  relative  proportion  chargeable  to  each  can 
only  be  approximately  determined  by  the  actuary  who  has  an  intimate 
knowledge  of  the  office  he  represents.  There  are  certain  other  ex- 
penses, such  as  taxes,  postage,  etc.,  which  are  more  easily  divided 
between  new  and  old. 

In  a  paper  read  by  me  before  the  Insurance  Institute  of  Toronto  in 
November,  1904,  the  figures  of  a  Hypothetical  Company  were  made 
use  of,  and  I  cannot  do  better  than  use  those  figures  to  illustrate  the 
plan  which  I  first  proposed  in  that  paper. 
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It  will  be  noticed  that  certain  items  can  be  accurately  divided  under 
the  proper  headings,  as,  for  example,  commissions.  Other  items,  such 
as  office  salaries,  must  be  divided  according  to  the  judgment  of  the 
actuary  amongst  the  different  headings.     In  the  example  given,  it  is 
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assumed  that  the  ratio  of  1  to  2  is  a  fiiir  basis  for  distributing  between 
new  and  old  business,  such  items  as  printing  and  stationery,  light, 
telephones,  etc.  Items,  such  as  taxes,  postage,  office  supplies,  insur- 
ance superintendence,  can  perhaps  be  more  fairly  divided  in  proportion 
to  the  total  premiums.  Legal  expenses  are  divided  equally  between 
total  premiums,  investments  and  death  claims.  Advertising,  medical 
fees  and  other  items  are  charged  to  new  premiums  only. 

The  total  of  the  items  chargeable  to  total  premiums  can  be  divided 
in  proportion  to  the  amount  of  new  and  renewal  premiums  and  added 
to  the  amounts  chargeable  directly  to  these.  The  total  investment 
expenses  may  be  deducted  from  the  interest  and  the  death  claim  ex- 
penses added  to  the  amount  of  the  death  claim,  so  that  the  total 
expenses  may  be  reduced  to  two  items  chargeable  to  new  and  renewal 
premiums  respectively. 

In  the  example  shown,  there  are  twenty-seven  different  items,  but 
these  may,  with  advantage,  be  increased,  for  the  greater  the  number 
of  items  the  smaller  will  be  the  limit  within  which  it  is  necessary  for 
individual  opinion  to  govern  in  assessing  expenses.  Sufficient  has 
been  said  to  indicate  a  simple  method  of  analyzing  and  setting  out  the 
expenses,  which  may  be  modified  to  suit  individual  ideas. 

We  now  come  to  the  second  part  of  this  paper,  namely  : 

(II).    Assessment  of  New  Expenses. 

The  first  question  that  arises  in  connection  with  the  assessment  of 
new  expenses  is  whether  any  portion  of  the  cost  of  obtaining,  or  even 
seeking  after  new  business  should  be  charged  to  the  old  business. 
This  point  has  already  been  discussed  by  many  writers.  I  referred  to 
it  in  the  paper  read  before  this  Society  in  October,  1902,  and  since 
that  date  have  seen  no  reason  to  change  the  opinion  there  expressed. 
In  the  first  year  of  a  company  the  cost  of  seeking  for  and  writing  new 
business  must  be  borne  by  that  new  business  itself,  and  this  business 
should  not  thereafter  be  called  upon  to  stand  any  of  the  expense  of  the  new 
business  of  future  years,  especially  as  the  relative  cost  of  the  business 
of  the  first  year  is  not  likely  to  be  less  than  that  of  subsequent  years. 

The  next  question  to  be  settled  is  the  manner  in  which  the  new 
expenses  are  to  be  assessed  over  the  new  business.  AVe  will  first  assume 
that  the  whole  of  the  new  expenses  are  to  be  assessed  in  some  manner 
over  the  gross  premiums.  It  is  clear  that  an  assessment  in  direct  pro- 
portion to  the  amounts  of  the  premiums  will  be  very  imfair  to  short 
term  endowment  assurances  and  short  payment  life  policies.  This  is 
generally  recognized.      Again,  if  we  take  age  98  as  the  limiting  age  of 
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the  mortality  table,  we  will  have  a  wliole  life  jtolicy  issued  at  ajje  20 
equivalent  to  a  78  year  endowment  a.ssurance,  while  a  whole  life  policy 
issued  at  age  65  will  be  equivalent  to  a  83  year  endowment  assurance. 
As  far  as  the  whole  life  plan  is  concerned,  it  would  seem  that  the  ques- 
tion of  age  should  receive  as  much  consideration  as  the  question  of  plan. 

In  arriving  at  a  method  of  vai-ying  the  proportion  of  expenses 
charged  to  various  plans,  one  njight  be  tempted  to  be  guided  largely 
by  the  grading  of  the  commission  allowed  the  agents  for  procuring  the 
business.  I  cannot  see  that  this  consideration  should  have  any  weight. 
The  applicant  for  insurance  has  nothing  to  do  with  the  manner  in 
which  the  agent  is  remunerated,  and  if  a  company  sees  fit  to  allow  an 
excessively  high  rate  of  commission  on  one  particular  plan,  the  holders 
of  these  policies  should  not  on  that  account  be  charged  more  than  their 
equitable  share  of  the  expenses. 

It  seems  to  me  that  each  policy  should  be  charged  with  that  propor- 
tion of  the  total  new  expenses,  which  the  amount  of  new  expense 
which  that  policy  can  mathematically  stand,  bears  to  the  total  amount 
which  all  the  neAV  policies  can  mathematically  stand. 

Now  since  the  cost  of  procuring  new  business  largely  exceeds  the 
loading  for  expenses  in  the  first  year  premiums,  it  stands  to  reason 
that  the  expense  loading  in  the  subsequent  years  premiums  must  be 
partly  anticipated.  If  it  were  possible  to  accurately  measure  the  exact 
cost  of  the  renewal  expense,  we  could  then  find  the  present  value  of 
that  portion  of  the  renewal  loading  which  could  be  anticipated. 

Fortunately  this  is  not  absolutely  necessary,  for  what  we  want  for 
our  purpose  is  not  the  exact  amount  available  for  first  year  expenses 
for  any  policy,  but  the  relative  magnitude  of  the  percentage  which  these 
amounts  bear  to  the  gross  premiums  for  various  plans  and  ages.  This 
Avill  be  easily  seen  by  the  following  simple  algebraical  demonstration  : 

Let  Px  ^=  net  premium. 
Let  IPx  =  loading  for  expense. 
Let  (1  -r  Z)Px  =  gross  premium  for  without-profit  policy. 
Let  ^(l  +  l)P^  =  renewal  expense. 
Then  {l  —  r(l  +  l)}Pz=^  balance  of  loading  in  each  renewal  premium 

over  that  required  for  renewal  expenses. 
Leta'l^  —  r(l  -f-  ^)  }  Pa;  =  present  value  of  this  balance. 

Adding  to  this  IPx  =  loading  in  first  premium,  and  dividing  by 
(1  +  0-f*^»  ^^  have, 

-\-a'  \  (zr—. — r)  [•  =  loading   available    for   new   expenses   ex- 

pressed  as  a  ratio  of  the  gross  premium. 
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Now,  if  we  can  fix  values  for  I  and  r  and  take  a'  from  a  suitable 
mortality  table  (where  a'  depends  on  the  age  at  entry  and  the  number 
of  renewal  premiums  payable,  being  Ui  for  whole  life  and  aj^^i  for 
(w)  payment  policies),  then  we  can  calculate  the  value  of  the  ratio 
of  available  loading  to  gross  premium,  for  every  plan  and  age.  These 
ratios  will  then  form  a  basis  for  assessing  the  expenses  of  the  first  year. 

A  suggestion  has  been  made  to  me  that  the  annuity  values  to  be 
used  in  calculating  the  percentages  should  be  based  upon  u  mortality 
table  taking  into  account  the  lapse  element.  This  is  a  matter  of 
opinion,  but  it  seems  to  me  that  it  is  not  necessary  to  do  this,  provided 
the  surrender  values  allowed  provide  a  proper  surrender  charge. 

Before  attempting  to  fix  any  values  for  I  and  r,  we  will  glance  at 
table  "B,"  which  shows  the  values  of  the  ratio  for  certain  arbitraiy 
values  of  the  constants. 
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We  will  first  notice  that  for  every  combination  of  values  of  I  and  r 
the  ratio  decreases  with  the  age  at  entry  and  with  the  number  of 
l)remiums  payable,  as  was  to  be  expected.  The  values  of  the  ratio  as 
they  stand  show  very  little  ;  however,  as  it  is  not  the  ratios  themselves 
but  the  relative  magnitude  of  these  ratios  for  various  plans  and  ages, 
which  is  important,  the  percentage  of  each  value  of  the  ratio  to  the 
value  for  whole  of  life  age  25  is  given  in  the  following  table  : 
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The  ages  at  entry  include  practically  all  the  ages  at  which  the  great 
bulk  of  insurance  is  written,  and  it  will  be  noticed  that  what  may  be 
considered  as  a  very  wide  difference  in  the  values  of  /  and  r,  produces 
comparatively  little  change  in  the   percentages   shown    in   Table  C. 
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Therefore,  if  we  determine  values  of  I  and  r  which  may  be  considered 
to  be  fairly  in  accoi'dance  with  what  we  believe  to  be  correct,  we  cannot 
get  very  far  astray  even  if  our  judgment  in  fixing  values  for  I  and  r 
is  somewhat  at  fault. 

Keeping  in  mind  the  fact  that  the  payment  of  a  high  rate  of  renewal 
commission  is  another  way  of  reimbursing  an  agent  who  is  required 
almost  entirely  for  acquiring  new  business,  it  seems  reasonable  to  set 
aside  5  per  cent,  of  the  gross  premium  to  cover  expenses  necessary  to 
the  collection  of  renewal  premiums.  A  variation  in  the  value  of  / 
produces  less  difference  than  a  variation  in  the  values  of  r,  and  it 
seems  convenient  to  treat  the  loading  for  expenses  as  10  per  cent,  of 
the  net  premium.  This  is  probably  fairly  close  to  the  actual  loading  in 
non-participating  premiums  generally  used. 

Values  of  the  ratio  of  the  loading  available  for  new  expenses, 
expressed  as  a  percentage  of  the  gross  premium,  are  given  in  the 
following  table  (p,  240),  on  the  assumption  that  I  is  equal  to  10  per 
cent,  and  7'  equal  to  5  per  cent.  The  Hm  S^%  table  has  been  used 
to  determme  the  values  of  a'. 

Having  fixed  upon  values  for  the  constants  /  and  r,  the  value  of  the 
ratio  depends  solely  upon  the  values  of  the  annuity.  This  being  so, 
the  values  of  the  ratio  according  to  any  mortality  table  may  be  found 
from  the  following  table  (p.  241). 

If  all  the  new  business  is  non-participating  and  it  is  decided  to  dis- 
tribute the  whole  of  the  new  expenses  over  the  new  premiums,  it  is  a 
comparatively  simple  matter.  The  amount  of  the  annual  premiums 
payable  is  first  set  out  by  ages  at  entry  and  number  of  premiums  pay- 
able. These  amounts  are  then  multiplied  by  the  proper  values  of  the 
ratios  shown  in  table  "  D  "  and  the  products  may  be  called  ' '  trial 
expenses."  These  are  compared  with  the  actual  new  expenses  and 
the  ratio  between  the  two  is  ascertained.  This  is  then  used  as  a  multi- 
plier for  the  ratios.  A  small  table  is  calculated  showing  for  each 
value  of  the  ratio,  shown  in  table  "  D, "  the  modified  ratio.  The 
premiums  are  then  multiplied  by  the  modified  ratios  and  the  result  is 
the  proper  portion  of  the  new  expenses.  For  example,  to  assess  the 
expense  for  a  whole  life  policy,  age  35  at  entry,  we  look  up  table 
"  D  "  and  find  the  trial  ratio,  i.  e.  80  %.  We  then  find  the  modified 
ratio  corresponding  to  80  %  and  we  then  multiply  the  annual  premium 
by  the  modified  ratio  found  to  be  equivalent  to  the  trial  ratio  of  80  %. 

It  may  be  thought  necessary  to  divide  a  certain  part  of  the  new 
expenses  in  proportion  to  the  sums  assured,  since  expenses,  such  as 


TABLE   "D." 
1st  Year  Expenses  as  Percentage  of  Premiums. 


AGE  AT 

Preraiums 

payable  for 

ISSUE. 

Life. 

10  yrs. 

15  yrs 

.  20  yre. 

25  yrs. 

30  yrs. 

35  yrs. 

40  yrs. 

20 

92 

39 

52 

62 

70 

76 

81 

85 

1 

91 

39 

52 

62 

70 

76 

81 

85 

2 

91 

39 

52 

62 

70 

76 

81 

84 

3 

90 

39 

52 

62 

70 

76 

81 

84 

4 

89 

39 

52 

61 

69 

76 

80 

84 

25 

88 

39 

52 

61 

69 

75 

80 

83 

6 

88 

39 

51 

61 

69 

76 

80 

83 

7 

87 

39 

51 

61 

69 

76 

79 

83 

8 

86 

39 

51 

61 

69 

75 

79 

82 

9 

85 

39 

51 

61 

69 

74 

79 

82 

30 

84 

39 

61 

61 

68 

74 

78 

81 

1 

84 

39 

51 

61 

68 

74 

78 

81 

2 

83 

39 

51 

61 

68 

73 

77 

80 

3 

82 

39 

61 

60 

68 

73 

77 

79 

4 

81 

39 

61 

60 

67 

73 

76 

79 

35 

80 

39 

61 

60 

67 

72 

76 

78 

6 

79 

39 

51 

60 

67 

72 

75 

77 

7 

78 

39 

51 

60 

67 

71 

75 

77 

8 

77 

39 

50 

59 

66 

71 

74 

76 

9 

76 

39 

50 

59 

66 

70 

73 

75 

40 

75 

39 

50 

59 

65 

70 

73 

74 

1 

74 

39 

50 

59 

65 

69 

72 

73 

2 

73 

38 

50 

58 

65 

69 

71 

72 

3 

72 

38 

50 

58 

64 

68 

70 

71 

4 

70 

38 

49 

68 

64 

67 

69 

70 

45 

69 

38 

49 

57 

63 

66 

68 

69 

6 

68 

38 

49 

57 

62 

66 

67 

68 

7 

67 

38 

49 

57 

62 

65 

66 

67 

8 

66 

38 

49 

56 

61 

64 

65 

65 

9 

64 

38 

48 

56 

60 

63 

64 

64 

50 

63 

38 

48 

55 

59 

62 

63 

63 

1 

62 

37 

48 

64 

59 

61 

61 

62 

2 

60 

37 

47 

54 

58 

60 

60 

60 

3 

59 

37 

47 

53 

57 

58 

59 

59 

4 

58 

37 

46 

62 

56 

67 

68 

68 

55 

56 

37 

46 

52 

55 

66 

56 

56 

6 

55 

36 

45 

51 

54 

55 

55 

55 

7 

54 

36 

45 

60 

52 

53 

64 

54 

8 

52 

36 

44 

49 

51 

62 

62 

52 

9 

51 

36 

44 

48 

50 

51 

61 

— 

60 

49 

35 

43 

47 

49 

49 

49 

1 

48 

35 

42 

46 

47 

48 

48 

2 

47 

35 

42 

45 

46 

46 

47 

3 

45 

34 

41 

44 

45 

45 

46 

4 

M 

34 

40 

43 

44 

44 

— 

65 

42 

33 

39 

42 

42 

42 

6 

41 

33 

38 

40 

41 

41 

7 

40 

32 

37 

39 

40 

40 

8 

38 

32 

36 

38 

38 

38 

9 

37 

31 

35 

37 

37 

— 

70 

36 

31 

34 

35 

36 

240 
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office  rent,  postage,  writing  policies,  etc. ,  do  not  differ  with  the  plan  ; 
but  I  am  inclined  to  think  that  the  whole  of  the  new  expenses  may 
rightly  be  assessed  as  I  have  suggested. 


TABLE   "E. 


Annuity  not 
less  than 

Percentage. 

Annuity  not 
less  than 

Percentage. 

20.144 

92 

11.. 588 

57 

19.900 

91 

11.344 

56 

19.655 

90 

11.100 

55 

19.411 

89 

10.8.55 

54 

19.166 

88 

10.011 

53 

18.922 

87 

10.366 

52 

18.677 

86 

10.122 

51 

18.433 

85 

9.877 

50 

18.188 

84 

9.633 

49 

17.944 

83 

9.388 

48 

17.700 

82 

9.144 

47 

17.455 

81 

8.900 

46 

17.211 

80 

8.655 

45 

16.966 

79 

8.411 

44 

16.722 

78 

8.166 

43 

16.477 

77 

7.922 

42 

16.233 

76 

7.677 

41 

15.988 

75 

7.433 

40 

15.744 

74    . 

7.188 

39 

15.500 

73 

6.944 

38 

15.255 

72 

6.700 

37 

15.011 

71 

6.455 

36 

14.766 

70 

6.211 

35 

14.522 

69 

5.966 

34 

14.277 

68 

5.722 

33 

14.033 

67 

5.477 

32 

13.788 

66 

5.233 

31 

13.544 

65 

4.988 

30 

13.300 

64 

4.744 

29 

13.055 

63 

4.500 

28 

12.811 

62 

4.255 

27 

12.566 

61 

4.011 

26 

12.322 

60 

3.766 

25 

12.077 

59 

3.522 

24 

11.833 

58 

3.277 

23 

We  must  now  consider  the  question  of  the  assessment  of  new 
expenses  over  participating  policies.  Using  the  same  notation  as 
before  and  taking  j)  Px  as  loading  for  profit,  we  have 


and  finally 
I 


(1  -j-  /  -)-^)Px  =  gross  premium, 
r{l  -\- 1  -\- p^Px  =^  renewal  expenses, 


-'(r 


I 


—  r|  =  loading  available  for  new  expenses 
^  expressed  as  a  ratio  of  the  gross 

premium. 
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Table  "  F  "  shows  the  value  of  thi.^  ratio  when  we  take  1=10  %, 
p  ^=  10  %  and  r=^i)%  for  various  vahies  of  a'.  It  also  .shows  the 
values  of  the  ratio  used  for  non-participating  j)olicies  and  the  values  of 
the  ratio  for  participatinfj;  policies  adjusted  to  compare  with  the  values 
for  non-participating  policies. 

TABLE  "F." 


or. 

Ratio  for 

Participating. 

Non-Participating. 

Participating 
Adjusted. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17, 
18. 
19. 
20, 
21, 

25,0% 
28,3  " 
31.7  " 
35.0  " 
38.3  " 
41.7  " 
45.0  " 
48.3  " 
51.7  " 
55.0  " 
58.3  " 
61.7  " 
65.0  " 
68.3  " 
71.7  " 
75.0  " 
78.3  " 

29.5% 

33.6  " 

37.7  " 

41.8  " 

45.9  " 

50.0  " 

54.1  " 

58.2  " 

62.3  " 

66.4  " 

70.5  " 

74.5  '' 

78.6  " 

82.7  " 

86.8  " 

90.9  " 
95.0  " 

30.1% 

34.1  " 

38.2  " 
42.2  " 
46.2  " 
50.2  " 

54.2  " 

58.3  " 
62.3  " 
66.3  " 
70.3  " 
74.3  " 

78.3  " 

82.4  " 
86.4  " 
90.4  " 
94.4  " 

It  will  be  seen  that  when  the  loading  for  profits  is  taken  as  10  per 
cent,  of  the  net  premium  the  scale  is  affected  but  little  by  substituting 
the  participating  for  the  non-participating  premiums.  It  therefore 
seems  reasonable  to  suppose  that  no  matter  what  the  loading  for  profits 
may  be,  the  scale  will  not  be  greatly  upset.  Therefore  the  values  of 
the  ratio  as  shown  in  table  "  D  "  or  as  derived  by  using  table  "  E, " 
can  be  used  for  both  participating  and  non-participating  policies. 

The  question  of  assessing  new  expenses  will  be  referred  to  again,  but 
the  third  question  will  now  be  considered,  namely  : 

(III),    Assessment  of  Renewal  Expenses. 

It  would  seem  as  if  the  expenses  for  looking  after  old  business 
could  be  divided  into  (a)  Cost  of  collecting  premiums,  (6)  Cost  of 
keeping  track  of  the  business,  such  as  office  salaries,  rent,  stationery, 
etc,  (c)  Cost  of  investing  the  premiums  collected,   and  (d)  Cost  of 
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paying  claims.  Since  the  last  two  items  are  taken  care  of  by  deduct- 
ing the  one  from  the  interest  and  adding  the  other  to  the  death  claims, 
it  is  only  necessary  to  consider  the  first  two  items. 

The  first  item,  namely,  cost  of  collecting  premiums  cau  probably 
best  be  met  by  assessing  against  each  policy  a  certain  percentage  of 
the  premium.  In  arriving  at  the  scale  to  be  used  in  assessing  the  new 
expenses,  it  was  assumed  that  5  per  cent,  of  the  gross  premium  would 
be  necessary  to  pay  for  the  renewal  expenses.  In  practice  it  may  be 
found  that  5  per  cent,  of  the  gross  premiums  is  expended  in  the  cost 
of  collection  only,  and  that  the  balance  of  the  renewal  expenses  must 
be  met  out  of  incidental  profits.  It  should  be  remembered  that  the 
scale  for  assessing  the  new  expenses  is  altered  but  little  by  changing 
the  percentage  assumed  for  renewal  expenses,  so  that  the  actuary  is  at 
liberty  to  assess  his  renewal  expenses  practically  without  regard  for 
the  percentage  made  use  of  in  fixing  the  scale  for  assessing  the  new 
expenses.  This  is  a  point  which  must  be  decided  only  by  the  actuary 
who  has  an  intimate  knowledge  of  the  inner  workings  of  his  company. 

In  regard  to  the  assessment  of  what  may  be  called  the  general 
renewal  expenses,  it  should  be  borne  in  mind  that  it  costs  no  more, 
and  in  some  cases  less  to  look  after  the  records  of  a  ten  year  endow- 
ment assurance  than  it  does  for  a  whole  life  policy.  The  policy  with 
the  larger  premium  is  usually  better  kept  up  by  the  policy  holder,  for 
he  is  usually  better  able  to  pay  the  premium  if  he  applies  for  an 
expensive  form  of  policy.  It  seems,  therefore,  that  these  general 
renewal  expenses  should  not  be  assessed  on  the  premiums,  and  as  they 
are  independent  of  the  plan  or  age,  it  would  look  as  if  the  assessment 
should  be  made  on  the  basis  of  the  sums  assured. 

In  theory,  the  cost  of  collection  should  not  be  a  percentage  of  the 
premiums  since  a  $500  premium  is  often  easier  to  collect  than  one 
for  $50.  Again,  it  is  wrong  in  theorj'  to  charge  the  holder  of  a 
$10,000  policy  ten  times  as  much  for  looking  after  his  insurance  as 
the  holder  of  a  $1,000  policy.  There  are,  however,  certain  points 
where  theory  must  give  way  to  practice,  and  it  is  difiicult  to  see  how, 
in  either  of  these  cases,  it  would  be  practicable  to  closely  follow  the 
theory. 

The  actual  assessing  of  the  renewal  expenses  according  to  the  plan 
suggested  is  very  simple.  It  is  first  necessary  to  charge  a  certain  per- 
centage of  the  renewal  premiums  as  the  expenses  of  collection.  The 
balance  of  the  renewal  expenses  is  divided  by  the  amount  of  the  sums 
assured  on  which  renewal  premiums  are  payable.  This  gives  the 
3 
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amount  of  general  renewal  expense  i)cr  $1,000  of  insurance  and  the 
assessment  is  then  in  direct  proportion  to  the  amount  of  the  insurance 
under  each  policy. 

The  principal  expense  in  connection  with  paid  up  policies  is  in  the 
investing  of  tiie  funds  and  the  payment  of  the  claims ;  but  a  small 
charge  based  on  the  amount  insured  may  be  charged  by  way  of  general 
renewal  expense.  In  this  case,  the  amount  so  assessed  will  be  deducted 
from  the  amount  finally  assessed  over  the  premium  paying  policies. 

I  am  aware  that  some  actuaries  have  advocated  the  assessment  of 
some  part  of  the  expenses  in  proportion  to  the  cost  of  insurance,  but  I 
must  confess  that  I  find  it  difficult  to  see  in  what  way  the  cost  of  insur- 
ance enters  into  the  incurring  of  either  new  or  renewal  expenses.  I 
have  already  mentioned  that  the  death  claim  expenses  should  be  added 
to  the  death  claims  and  will  in  this  way  be  assessed  in  proportion  to 
the  cost  of  insurance. 

Addenda. 

In  discussing  the  plan  I  have  mentioned  for  assessing  the  new 
expenses,  one  of  my  assistants,  Mr.  J.  B.  McKechnie,  suggested  that 
it  might  be  possible  to  make  use  of  an  idea  I  had  mentioned  in  the 
paper  read  before  the  Insurance  Institute  of  Toronto,  to  which  I  have 
already  referred.  The  suggestion  amounts  to  this  :  instead  of  fixing 
an  arbitrary  rate  for  renewal  expenses  and  adding  the  present  value  of 
the  balance  of  the  loading  to  the  loading  in  the  premium  for  the  first 
year,  it  might  be  assumed  that  the  neAV  expenses  would  bear  to  the 
new  premiums  a  ratio  ten  times  as  great  as  the  ratio  of  renewal  expenses 
to  renewal  premiums. 

Using  the  same  notation  as  before,  we  would  have 


and 


10r(l  +  l)Px  +  a'r(l  +  l)Px  =  (1  +  a')lPx 


(10  +  a')(l  +  0 


The  values  of  the  ratio  for  new  expenses  on  this  10  to  1  basis  for 
various  values  of  a'  are  given  in  table  "  G, "  I  being  taken  as  equal  to 
10  per  cent.  For  purposes  of  comparison,  the  values  of  the  ratio  used 
for  non-participating  policies  and  an  adjusted  series  of  the  values  on 
the  10  to  1  basis  are  added  for  comparison. 

From  the  figures  in  table  "  G "  it  will  be  seen  that  the  scale 
brought  out  on  the  10  to  1  basis  would  throw  a  much  larger  portion 
of  the  new  expenses  against  short  payment  life  and  endowment  policies 
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as  compared  with  the  scale  previously  arrived  at.  This  at  first  glance 
would  hardly  appear  to  be  justifiable  and,  in  fact,  if  the  renewal 
expenses  were  divided  as  has  been  suggested,  it  is  probable  that  the 
short  endowment  assurances  would  be  heavily  burdened  with  expenses. 
It  therefore  appears  that  this  10  to  1  scheme  is  hardly  applicable  to 
the  assessment  of  new  expenses  alone. 

TABLE   "G." 


a'. 

On  10  to  1  Basis. 

For 
Non-participating. 

On  10  to  1  Basis 
Adjusted. 

5. 

36.4% 

29.5% 

41.0% 

6. 

39.8  " 

33.6  " 

44.8  " 

7. 

42.8  " 

37.7  " 

48.2  " 

8. 

45.5  " 

41.8  " 

51.3  " 

9. 

47.8  " 

45.9  " 

53.9  " 

10. 

50.0  " 

50.0  " 

56.3  " 

11. 

51.9  " 

54.1  " 

58.5  " 

12. 

53.7  " 

58.2  " 

60.5  " 

13. 

55.3  " 

62.3  " 

62.3  " 

14. 

56.8  " 

66.4  " 

64.0  " 

15. 

58.2  " 

70.5  " 

65.6  " 

16. 

59.4  " 

74.5  " 

66.9  " 

17. 

60.6  " 

78.6  " 

68.3  " 

18. 

61.7  " 

82.7  " 

69.5  " 

19. 

62.7  " 

86.8  " 

70.6  " 

20. 

63.6  " 

90.9  " 

71.7  " 

21. 

64.5  " 

95.0  " 

72.7  " 

To  follow  out  the  idea  of  this  10  to  1  plan,  the  renewal  expenses 
should  be  assessed  on  the  same  basis  as  the  expenses  for  the  first  year. 
If  there  were  no  practical  objections  to  this,  I  am  inclined  to  think 
that  the  idea  would  prove  a  good  one  and  would  give  a  means  of 
assessing  the  expenses  which  would  be  simple  and  probably  as  equita- 
ble as  any  other.  The  one  objection  would  be  the  work  involved  in 
grouping  all  the  renewal  premiums  by  age  and  plan,  multiplying  by 
the  trial  percentages  and  then  multiplying  the  premiums  by  the  per- 
centages adjusted  to  conform  to  the  actual  expenses. 

The  advantages  of  the  plan  previously  suggested  for  assessing  renewal 
expenses  are  self-evident.  A  fixed  percentage,  such  as  3,  3^,  4,  5, 
etc.,  can  be  used,  so  that  the  multiplication  is  easily  done  and  having 
found  the  rate  of  expense  for  each  SI,  000  of  insurance  necessary  to 
exhaust  the  balance  of  the  renewal  expense,  it  is  a  simple  matter  to 
prepare  a  multiplication  table  showing  the  expenses  for  each  thousand 
dollars  insurance. 
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Mortality  Kates  Experienced  by  the  New  York 

Life  Insurance  Company  among  its  Deferred 

Dividend   Policies,   taken   by 

Amounts   Insured. 


BY    ARTHUR    HUNTER. 


In  Mr.  Weeks'  paper  on  ' '  An  Equitable  Method  of  Keeping  tlie 
Accounts  of  '  Deferred  Dividend, '  ' '  read  at  the  meeting  of  October, 
1905  (Vol.  IX,  page  93),  there  a])pears  a  select  table  of  mortality 
based  upon  the  experience  of  the  New  York  Life  Insurance  Company. 
It  is  called  the  Compound  Progressive  Mortality  Table,  was  deduced 
from  the  experience  among  deferred  dividend  policies  issued  in  the 
years  1884  to  1892  inclusive,  traced  to  their  anniversaries  in  1893, 
and  is  based  on  amounts  insured.  I  herewith  present  the  necessary 
data  for  showing  how  closely  the  table  reflects  the  much  wider  experi- 
ence of  the  Company  down  to  a  later  time,  including  the  deferred 
dividend  policies  issued  in  the  31  years  from  1872  to  1902  inclusive, 
and  bringing  their  history  down  to  the  year  1904  ;  and,  further,  the 
data  necessary  for  comparing  such  experience  of  the  New  York  Life 
with  two  standards,  the  American  Mortality  Table,  and  the  rates  of 
mortality  derived  from  the  Specialized  Mortality  Investigation.  The 
data  dealt  with  do  not  include  the  experience  after  the  completion  of 
the  deferred  dividend  periods  of  10,  15  or  20  years,  nor  do  they 
include  paid-up  or  contmued  insurance  given  on  surrender  or  lapse  of 
the  original  policy.  Furthermore,  all  sub-standard  and  tropical 
policies  are  excluded. 

In  the  first  place,  the  mortality  experience  is  shown  divided  into 
the  three  successive  main  groups  of  the  Company's  Deferred  Dividend 
system  : — 

1st.  The  policies  issued  on  the  Pure  Tontine  Dividend  plan  from 
1872  to  1885  inclusive,  traced  to  their  auniversaries  in  1904. 

2nd.  The  policies  issued  on  the  so-called  Semi-Tontine  plan,  which 
provides  for  paid-up  insurance,  but  for  no  other  values.  These  com- 
prise issues  of  the  years  1884  to  1892  inclusive,  traced  to  their 
anniversaries  in  1904, 
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3rd.  The  policies  issued  on  the  Accumulation  plan,  under  which 
there  are  liberal  paid-up,  loan,  and  term  extension  values.  These 
comprise  issues  of  the  years  1886  to  1902,  traced  to  their  anniversaries 
in  1904. 

TABLE  I. 

New  Yokk  Life's  Mortality  Experience  on  Deferred  Dividend  Policies. 

1872-1904. 

{Measured  by  Compound  Progressive  Rates  of  Mortality. ) 

Expected  Death  Losses  „  ..       ,  Aptnal  tn 

''^H  I-  Z-  V/-'"  '"'"''''-,  '^'T^  '''""'  Ixpected  Del  h 

ard  Table  (Compound  Losses.  losses 

Progressive). 

Pure  Tontine.     .     .        $12,854,761  $11,868,281  92.3% 

Semi-Tontine.     .     .  15,756,686  16,316,807  103.6 

Accumulation      .     .  50,364,313  50,860,278  101.0 


Totftl      ....        $78,975,760  $79,045,366  100.1% 

If  the  ratio  of  actual  to  expected  death  losses  had  been  lowest  for 
the  Pure  Tontine,  and  highest  for  the  Accumulation  Policies,  it  might 
have  been  argued  that  the  smaller  the  surrender  value  the  better  the 
mortalitj  ;  but  the  highest  ratio  happens  to  be  shown  by  the  Semi- 
Tontine.  The  fluctuation  is  not  more  than  would  be  expected  in  an 
experience  taken  on  amounts  insured,  the  variation  in  the  ratios  having 
probably  no  direct  connection  with  the  values  or  lack  of  values  on 
lapse  or  surrender. 

In  order  to  show  the  reliability  of  the  Compound  Progressive  by  age 
groups  at  entry,  let  us  take  the  same  four  age  groups  as  were  used 
in  the  Specialized  Mortality  Investigation,  which  were  known  as 
"Young,"    "Mature,"    "Elderly,"   and   "Old"  entrants. 

TABLE  II. 
New  York  Life  Experience  on  Deferred  Dividend  Policies. 

{Measured  by  Compound  Progressive  Rates  of  Mortality.) 

Expected  Death  Losses  -r.  ..       f  .  ptnal  tn 

Ages  at  by  N.  Y.  Life  Stand-  Actual  Death  EiDe^ted  Death 

Entry.  ard  Table  (Compound  Losses.  ^Lo^es 

Progressive).  j^o»»e». 

15-28  $11,974,107  $11,347,671                     94.8% 

29-42  38,224,872  37,755,373                     98.8 

43-56  25,128,819  25,739,042  102.4 

57-73  .3,647,962  4,203,280  115.2 


All  ages      .     .     .        $78,975,760  $79,045,366  100.1% 
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The  gradual  increase  with  advancing  ages  at  entry,  of  the  ratio  of 
actual  to  expected  death  losses,  leads  us  to  believe  that  the  Compound 
Progressive  Mortality  is  a  trifle  too  severe  at  the  younger  ages  of  entry, 
and  slightly  too  lenient  at  the  older  ages  of  entry.  At  the  ages,  how- 
ever, at  which  insurance  is  most  generally  effected,  the  ratio  of  actual 
to  expected  losses  is  very  close  to  100%. 

The  third  test  of  the  Compound  Progressive  would  naturally  be  by 
policy  years,  and  that  test  is  now  given  for  individual  policy  years 
from  the  1st  to  the  20th  inclusive  : — 

TABLE  III. 

New  Yokk  Life  Experience. — All  Ages  at  Entry. 

{Measured  by  Compound  Progressive  Bales  of  Mortality.) 


Policy 
Years. 

Expected  Death  Losses 
by  N.  y.  Life's  Stand- 
ard Table  (Compound 
Progressive). 

Actual  Death 
Losses. 

Ratio  of  Actual  to 

Expected  Death 

Losses. 

1 
2 
3 
4 
5 

$  7,844,471 
6,401,046 
6,300,446 
6,109,679 
6,142,311 

$  7,567,028 
7,241,405 
6,418,940 
6,810,800 
5,870,184 

96.5% 
113.1 
101.9 
111.5 

95.6 

1-5 

32,797,953 

33,908,357 

103.4 

6 
7 
8 
9 

6,123,696 
5,655,731 
5,312,283 
5,125,118 

5,603,807 
5,752,504 
5,212,176 
4,839,727 

9L5 

101.7 

98.1 

94.4 

6-9 

22,216,828 

21,408,214 

96.4 

10 
11 
12 
13 
14 
15 

4,878,687 
3,894,515 
3,493,024 
3,163,630 
2,911,389 
2,543,233 

4,809,950 
3,952,535 
3,649,707 
2,851,307 
2,993,254 
2,434,396 

98.6 
101.5 
104.5 

90.1 
102.8 

95.7 

10-15 

20,884,478 

20,691,149 

99.1 

16 
17 
18 
19 
20 

884,994 
749,600 
591,484 
478,027 
372,396 

859,775 
847,828 
563,803 
444,219 
322,021 

3,037,646 

97.2 

113.1 

95.3 

92.9 

86.5 

lG-20 

3,076,501 

98.7 

All  Policy  Years  . 

$78,975,760 

$79,045,366 

100.1% 
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The  variations  from  policy  year  to  policy  year  are  small  ^Yhen  it  is 
considered  that  one  large  death  loss  would  have  a  distinct  effect  on  the 
ratio  of  actual  to  expected  death  losses.  Taking  four  groups  of  policy 
years,  1  to  5,  6  to  9,  10  to  15,  and  16  to  20,  the  ratios  are  103,  96, 
99  and  99%, — an  excellent  evidence  that  the  Compound  Progressive 
approximates  very  closely  to  the  actual  experience  of  the  New  York 
Life.  In  this  connection  ^Nlr.  Weeks'  statement  bears  repetition,  that 
' '  the  table  was  constructed  only  for  practical  use  and  it  was  not  nec- 
essary to  take  account  of  refinements  such  as,  for  example,  the  shorter 
period  during  which  selection  modifies  the  mortality  at  older  ages  than 
at  younger  ages."  The  Compound  Progressive  was  constructed  on 
about  one-third  of  the  data  shown  above,  and  its  close  parallelism  with 
the  aggregate  experience  now  demonstrated  is  a  gratifying  result. 

While  the  above  tests  are  of  great  interest  to  those  connected  with 
the  New  York  Life,  they  may  not  be  so  interesting  to  other  actuaries 
who  would  prefer  a  comparison  with  some  standard  table.  In  the  first 
place,  therefore,  a  comparison  is  given  of  the  aggregate  experience  Avith 
the  American  rates  of  mortality. 

TABLE  IV. 

New  York  Life  Experience. — All  Ages  and  Policy  Years. 

(Measured  by  (he  Ameriain  Mates  of  Mortality. ) 

Expected  Death  Losses  Actual  Death  Ratio  of  Actual  to 

Dy  American  j^-  Losses.  Expected  Death  Losses. 

$101,634,566  $79,045,366  77.8% 

In  connection  with  a  discussion  of  the  Specialized  Mortality  Experi- 
ence I  gave,  on  page  72  of  Vol.  ix  of  the  Transactions,  the  combined 
mortality  experience  of  the  Mutual  Benefit  (1845  to  1879),  Connec- 
ticut Mutual  (1846  to  1878),  and  Mutual  Life  1843  to  1874).  The 
ratio  for  these  three  companies  of  actual  to  expected  deaths  by  the 
American  q^  for  the  1st  to  the  30th  policy  years  was  83%.  Reducing 
the  experience  of  the  three  companies  to  the  first  20  policy  years,  the 
ratio  of  actual  to  expected  death  losses  is  81%,  against  78%  for  the 
New  York  Life  over  the  same  period  of  policy  years.  The  experience 
of  these  three  companies  was  based  on  either  policies  or  lives,  while 
that  of  the  New  York  Life  was  based  on  amounts,  and  if  the  latter 
had  been  based  on  policies  or  lives,  the  ratio  would  probably  have  been 
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distinctly  kss  than  78%,   since  nearly  all   tests  have  shown  higher 
mortality  by  amounts  than  by  lives. 

The  next  table  gives  a  comparison  of  the  New  York  Life  experience 
with  the  American  (]^  by  ages  at  entry,  according  to  the  groups 
selected  by  the  Council  of  the  Actuarial  Society  in  the  Specialized 
Mortality  Investigation  : — 

TABLE  V. 

New  York  Life  Experience. — All  Policy  Years. 

{Measured  by  the  Amerimn  Rates  of  Mortality.) 

Ages  at  Expected  Death  Losses         Actual  Death  Ratio  of  Actual  to 

Entry.  by  American  y^.  Losses.  Expected  Death  Losses. 

15-28  $17,839,115  $11,347,671  63.6% 

29-42  50,566,728  37,755,373  74.7 

43-56  29,137,865  25,739,042  88.3 

57-73  4,090,858  4,203,280  102.7 


All  ages  at  entn-  .  .      $101,634,566  79.045,366  77.8% 

In  order  that  complete  conclusions  may  be  drawn  from  the  above 
table,  the  experience  needs  to  be  divided  according  to  policy  years,  as 
well  as  age  groups.  That  work  has  been  done,  but  the  data  so 
divided  are  too  scant  to  enable  us  to  draw  very  satisfactory  conclusions 
at  the  young  and  the  old  ages.  By  combining  the  age  groups  so  that 
there  are  in  one  group  all  the  ages  of  issue  from  15  to  42,  and  in  the 
other  from  43  to  73,  it  is  shown  in  Table  VI  that  the  ratio  of  actual 
to  expected  deaths  is  less  in  the  first  than  in  the  second  group  for  each 
policy  year.  This  condition  was  pointed  out  by  the  writer  in  an 
analysis  of  the  Specialized  JNIortality  Experience,  in  which  it  was 
shown  that  the  percentage  of  the  actual  to  expected  deaths  by  the 
American  Table  for  a  particular  policy  year  increased  with  advancing 
age.  The  ratio  for  the  Specialized  Experience  in  the  four  age  groups 
for  the  first  policy  year  was  48,  51,  61  and  71%  respectively,  and  for 
the  5th  to  the  9th  year  inclusive,  74,  82,  95  and  96%  respectively, 
from  which  it  is  evident  that  a  fixed  ratio  for  all  ages  of,  say,  50%  of 
the  American  for  the  first  policy  year,  60%  for  the  second  policy  year, 
and  so  on,  is  not  a  true  measure  of  the  actual  mortality  experience 
in  American  insurance  companies.  It  appears,  therefore,  that  if  in 
applying  the  contribution  formula  to  the  distribution  of  surplus,  a 
constant  percentage  of  the  American  q^  is  used  for  all  ages,  an  injustice 
is  done  to  the  younger  entrants  to  the  advantage  of  the  older  entrants. 
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TABLE  VI. 

New  York  Life  Experience. 

Ratios  of  Actual  to  Expected  Death  Losses  by  the  American  Table. 


Policy 

Ages  at  Entry 

Ages  at  Entry 

Year. 

15-42. 

43-73. 

1 

56% 

63% 

2 

62 

95 

3 

64 

81 

4 

75 

91 

5-9 

71 

91 

10-20 

88 

102 

In  order  to  determine  the  relationship  of  the  New  York  Life  experi- 
ence to  the  American  rate  of  mortality,  by  policy  years,  the  following 
table  was  prepared  : — 

TABLE  VII. 

New  York  Life  Experiexce. — All  Ages. 

{Measured  by  the  American  Rates  of  Mortality.) 


Policy 
Years. 

Expected  Deaths  by 
American  g^. 

Actual  Death 
Losses. 

Ratio  of  Actual  to 
Expected  Death  Losses. 

1 

2 
3 

4 

$13,168,520 

10,027,573 

9,279,811 

8,561,604 

$  7,567,028 
7,241,405 
6,418,940 
6,810,800 

57.57o 
72.2 
69.2 
79.6 

5-9 

35,011,789 

27,278,398 

77.9 

10-15 
16-20 

22,373,705 
3,211,564 

20,691,149 
3,037,646 

$79,045,366 

92.5 
94.6 

All  Policy  Years  . 

.      $101,634,566 

77.8% 

The  foregoing  enables  us  to  make  a  comparison  between  the  mor- 
tality experience  of  the  New  York  Life  Insurance  Company,  the 
Actuarial  Society's  Specialized  Investigation,  and  the  British  Offices' 
Experience  (1869  to  1899), — the  ratio  of  actual  to  expected  deaths 
by  the  American  Table  having  been  computed  in  each  case  (p.  252). 

The  experience  of  the  New  York  Life  follows  the  Actuarial  Society's 
Specialized  Investigation,  in  that  it  is  higher  than  the  British  Offices' 
experience  in  the  early  policy  years,  but  lower  in  the  later  policy 
years.  The  Specialized  experience  was  based  on  policies,  the  British 
Offices  on  lives,  and  the  New  York  Life  experience  on  amounts.  Had 
the  last  mentioned  experience  been  on  policies  or  lives,  the  ratios  would 
doubtless  have  been  less  than  by  amounts,  as  already  mentioned. 
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TABLE  VIII. 

Comparison  of  Mortality  Experience  of 

(a)  New  York  Life  Insurance  Company, 

(6)  Actuarial  S<u'ietv's  Specialized  Investigation, 

(c)   British  Offices  (18(39-1899). 

{Measured  by  American  Mate  of  Mortality.) 


Policy 
Years. 

New  York  Life. 

Specialized 
Investigutiou. 

British  Offices. 

1 

58% 

54% 

43% 

2 

72 

71 

63 

3 

69 

76 

71 

4 

80 

80 

77 

5 

72 

85 

82 

6 

72 

87 

85 

7 

83 

85 

91 

8-10 

85 

90 

99 

11-20 

94 

99 

105 

Through  the  kindness  of  Mr,  Ogden,  a  comparison  is  given  of  the 
Mutual  Benefit  experience  for  the  years  1845  to  1903  with  that  of  the 
New  York  Life  on  Deferred  Dividend  Policies, — both  experiences 
being  by  amounts  insured.  As  the  former  was  prepared  by  calendar 
years,  it  had  to  be  adapted  to  insurance  or  policy  years  in  order  to 
compare  with  the  New  York  Life  experience. 


TABLE  IX. 

Comparison  of  Mortality  in  Mutual  Benefit  Life  on  Annual  Dividend 

Policies  with  that  of  the  New  York  Life  on  Deferred 

Dividend  Policies,  based  on  Amounts  Insured. 

Mutual  Benefit  Experience,  184.5-1903. 


Policy 

Expected  Death 
Losses  by 
Am.  5x. 

Actual  Death 

Mutuiil  Benefit. 
Ratio  of  Actual 

New  York  Life. 
Ratio  of  Actual 

Years. 

Losses. 

to  Expected 

to  Expected 

by  Am.  j^. 

by  Am.  j^. 

1 

$  6,725,294 

$  3,505,854 

52.1% 

57.5% 

2 

6,080,819 

3,854,676 

63.4 

72.2 

3 

5,536,387 

3,910,296 

70.6 

69.2 

4 

5,181,145 

3,891,366 

75.1 

79.6 

5-9 

21,482,575 

17,207,058 

80.1 

77.9 

10-14 

17,03.5,973 

1.5,031,116 

88.2 

92.5 

15-20 

16,887,036 

16,053,548 

95.1 

93.5 

Total  .  . 

.      $78,929,229 

$63,453,914 

80.4%. 

77.8% 

In  the  1st,   2nd,  4th,  and  10th  to  14th  policy  years  the  ratio  of 
actual  to  expected  death  losses  is  less  in  the  Mutual  Benefit  than  in  the 
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New  York  Life,  while  the  latter  has  the  advantage  in  the  other 
policy  years  and  in  the  aggregate  of  the  twenty  policy  years' 
experience.  In  justice  to  the  Mutual  Benefit  it  should  be  said  that, 
had  the  distribution  of  amounts  exposed  to  risk  been  the  same  in  the 
New  York  Life  as  in  the  Mutual  Benefit,  the  ratio  for  the  20  years 
would  have  been  81.9%  for  the  former,  and  80.4%  for  the 
latter — the  reverse  of  what  the  aggregate  table  suggests.  When  it  is 
considered  that  experiences  based  on  amounts  are  subject  to  much  more 
variation  than  those  based  on  lives  or  policies,  the  difference  of  less 
than  1.5%  in  the  ratios  for  the  two  companies  is  remarkable.  Atten- 
tion is  drawn  to  the  large  amount  of  data  in  the  two  experiences, — the 
actual  deaths  in  the  twenty  years  in  the  Mutual  Benefit  experiences 
being  $63,453,914,  and  in  the  New  York  Life,  $79,045,366. 

A  glance  at  Table  IX  shows  that  the  experience  of  the  Mutual 
Benefit  is  more  regular  by  policy  years  than  that  of  the  New  York 
Life,  which  is  probably  due  to  the  greater  variation  in  the  amounts 
accepted  on  individual  lives  by  the  latter  company.  As  the  two 
experiences  are  nearly  alike  in  the  aggregate,  a  combination  of  the  two 
should  furnish  us  with  a  very  good  idea  of  the  mortality  in  American 
companies.  The  following  table  gives  the  total  expected  deaths  by  the 
American  table,  and  the  actual  deaths  for  the  Mutual  Benefit  and  New 
York  Life  for  each  policy  year  from  the  1st  to  the  4th  inclusive,  and 
for  quinquennial  groups  from  the  5th  to  the  19th  inclusive,  and  for  all 
policy  years  from  the  20th  year  on.  While  the  last  mentioned  group 
contains  only  the  20th  year  of  the  New  York  Life  experience,  it  con- 
tains a  very  large  mass  of  data  from  the  Mutual  Benefit  experience  for 
the  20th  to  the  59th  policy  years  : — 

TABLE  X. 

Combined  Experience  of  Mutuax  Benefit  and  New  York  Life  Measured 
BY  American  Eate  of  Mortality. 


Policy 

Expected  Deaths  by 

Actual 

Ratio  of  Actual  to 

Years. 

American  q^. 

Deaths. 

Expected  Deaths. 

1 

$19,893,814 

$11,072,882 

55.7% 

2 

16,108,392 

11,096,081 

68.9 

3 

14,816,198 

10,329,236 

69.7 

4 

13,742,749 

10,702,166 

77.9 

5-9 

56,494,364 

44,485,456 

78.7 

10-14 

36,767,431 

33,287,869 

90.5 

15-19 

19,674,484 

18,648,511 

94.8 

20-59 

45,073,759 

44,235,478 

98.1 

1-59 

$222,571,191 

$183,857,679 

82.6 
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As  tliis  percentage  of  actual  to  expected  deatlis  does  not  iiiii  very 
regularly,  a  slight  graduation  would  be  of  value.  In  the  next  table, 
therefore,  appears  a  rough  graduation  by  policy  years  of  the  percent- 
ages which  the  actual  deaths  of  the  Mutual  Benefit  and  New  York 
Life  bear  to  the  expected  deaths  by  the  American  q^. 

TABLE   XL 
MoTUAr  Benefit  and  New  York  Life  Experience. 


Ratio  of  Actual      Hvpofhetical  .   ,     ,^     ,^ 

Policy            to  Kxpecled  deaths  by  foro  ^f^ual  Deaths  Acc.inHil»«fl 

Years.        Deaths  (roughly  going  percent-  (true  experi-  Error.             ^''k'"  "'"^^ 

graduatecU.  aires  of' Am.  «.            ence).  ^"or. 


1 

55% 

2 

65 

3 

70 

4 

75 

5-9 

80 

10-14 

90 

15-19 

95 

20-59 

100 

?10,933,725  f;i  1,072, 882  -$139,157  -$139,157 

10,468,001  11,096,081  —  628,080  —     767  237 

10,373,694  10,329,236  +  44,458  —     722,779 

10,303,754  10,702,166-  398,412  —1,121,191 

45,220,285  44,485,456  +  734,829  —     386,362 

33,103,951  33,287,869  —  183,918  —     570,280 

18,687,853  18,648,511  +  39,342  —     530,938 

45,092,230  44,235,478  +  856,752  +     325,814 


The  accumulated  error  is  less  than  2/lOths  of  1%,  and  it  could  be 
eliminated  by  changing  the  percentage  for  the  20th  to  the  59th  policy 
years  to  99%,  instead  of  100%.  Should  the  ratios  in  the  above  table 
be  used  by  any  company  in  preparing  a  standard  mortality  table  for  its 
own  use,  it  should  be  carefully  borne  in  mind  that  the  percentages  are 
for  an  average  age  at  entry,  and  that  they  should  be  lower  for  the 
younger  ages  at  entry  and  higher  for  the  older  ages  at  entry.  A  good 
idea  of  the  modifications  for  age  at  entry  can  be  obtained  by  reference 
to  Table  VI  in  this  paper,  and  to  the  table  on  page  126  of  Vol.  viir 
of  the  Transadmis.  The  latter  gives  the  percentages  which  the  actual 
deaths  of  the  Specialized  Experience  bear  to  the  expected  deaths  by 
the  American  Table  at  four  group  ages  at  entry.  Instead  of  using 
various  percentages  of  the  American  q^  in  order  to  obtain  a  standard 
for  measuring  a  company's  mortality,  it  would  doubtless  be  better  to 
use  the  graduated  results  of  the  Specialized  Experience. 

As  it  is  an  open  question  whether  the  mortality  at  very  young  and 
at  very  old  ages  at  entry  is  as  satisfactory  to  the  companies  as  at  the 
middle  ages,  the  two  groups  of  ages  of  entry  15  to  20,  and  60  to  the 
oldest  age  at  entry,  73,  have  been  investigated.  Owing  to  the  paucity 
of  the  data,  the  results  by  individual  policy  years  are  too  irregular  to 
enable  us  to  draw  any  conclusions  from  the  figures,  and  accordingly 
the  figures  are  given  in  three  groups  of  policy  years. 
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TABLE  XII. 

New  York  Life  Experience  at  Youngest  and  Oldest  Ages  at  Entry. 
{Measured  by  the  American  Bales  of  Mortality . ) 


Ages 

15  to  20  Inchtsire. 

Ages  60  lo  73  Inclusive. 

Policy 
Years. 

Expected 
Death 
Losses. 

Actual 
Death 
Losses. 

Ratio  of 
Actual  to 
Expected. 

Expected 
Death 
Losses. 

Actual 
Death 
Losses. 

Ratio  of 
Actual  to 
Expected, 

1^ 

5-9 

10-20 

$  656,813 
444,166 
205,612 

$1,306,591 

$408,036 
244,985 
144,055 

$797,076 

62% 

55 

70 

$  767,444 
799,156 

298,773 

$  871,248 
810,537 
279,862 

114% 
101 

94 

61% 

$1,865,373 

$1,961,647 

105% 

The  mortality  at  ages  of  entry  15  to  20  was  very  satisfactory,  and 
this  was  probably  largely  due  to  the  great  care  in  making  the  selection 
of  lives.  The  Officers  of  the  Company  had  a  feeling  that  there  might 
be  a  considerable  selection  against  us  at  the  very  young  ages  at  entr}% 
and  accordingly  special  care  was  taken  to  eliminate  the  speculative 
risks.  With  regard  to  the  oldest  ages  at  entry,  the  ratio  of  actual  to 
expected  deaths  in  the  first  four  policy  years  is  higher  than  during  the 
remaining  policy  years.  In  Mr.  Hann's  investigation  into  the  mor- 
tality among  lives  accepted  at  ages  over  60  by  the  Equitable  Life 
Assurance  Society,  it  was  shown  that  the  ratio  of  actual  to  expected  by 
the  American  Table  was  as  high  during  the  first  five  policy  years  as  it 
was  during  the  remainder  of  the  duration  of  the  policy.  In  that 
experience,  however,  there  was  the  unusual  condition  of  a  heavier 
mortality  by  lives  than  by  amounts, — the  ratio  being  97%  of  the 
American  for  the  former,  and  91%  for  the  latter.  There  is  little  doubt 
that  the  utmost  care  should  be  taken  in  reviewing  ajiplicatious  for 
insurance  from  people  at  the  older  ages  of  life,  because  there  is  less 
legitimate  incentive  for  taking  insurance  at  these  ages  than  at  the 
young  and  middle  ages  of  life. 

In  Vol.  VIII  of  the  Transactions,  page  114,  I  presented  a  gradua- 
tion of  the  Specialized  Mortality  Experience,  and  as  it  would  doubtless 
be  interesting  to  measure  the  New  York  Life's  Experience  by  these 
graduated  rates  of  mortality,  a  comparative  table  is  now  given  :  — 
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TAHLK   XIII. 


Nfw  York  Life's  Experience,  Measured  by  Graduated  Rates  of  Mor- 
taxity  derived  from  specialized  mortality  investigation.      » 


Policy 
Years. 

Expected  Death 

IjOSSCS. 

Actual  Death 

Ratio  of  Actual 

to  Kx  pec  ted  Death 

Losses. 

1 

$  7,055,472 

$  7,567,028 

107.3% 

2 

6,997,054 

7,241,405 

103.5 

3 

6,970,235 

6,418,940 

92.0 

4 

6,723,991 

6,810,800 

101.3 

5-9 

29,774,068 

27,278,398 

91.6 

10-14 

18,555,985 

18,256,753 

98.4 

15-20 

5,872,724 

5,472,042 

93.2 

ToUil 

$81,955,529 

$79,045,366 

96.4% 

For  the  purpose  of  testing  the  Specialized  Experience  the  Council 
of  the  Society  laid  do\\'n  a  standard  table  allowing  for  the  effects  of 
medical  selection,  which,  in  their  judgment,,  represented  the  average 
experience  of  American  Companies  on  normal  lives.  The  Specialized 
Experience  included  a  large  number  of  classes  in  which  there  was 
exposure  to  an  extra  hazard,  but  the  aggregate  actual  deaths  in  all  the 
classes  combined  worked  out  at  100%  of  the  expected  on  the  standard 
laid  down.  This  surprising  result,  it  has  generally  been  conceded, 
does  not  show  any  fault  in  the  judgment  of  the  Council  in  determining 
the  standard,  but  it  has  been  explained  as  due  to  the  caution  exercised 
by  the  Comjianies  in  accepting  lives  subject  to  an  extra  hazard,  com- 
bined with  the  favorable  experience  under  certain  large  classes  where 
there  was  evidently  no  extra  hazard.  It  has  indeed  been  suggested 
that  the  aggregate  Specialized  Experience  might  probably  be  found  to 
be  fairly  representative  of  the  average  experience  on  normal  lives,  and 
this  finds  confirmation  in  the  above  table.  The  earlier  tables  here 
presented  clearly  show  that  the  New  York  Life  Experience  may  be 
taken  as  a  normal  American  experience  on  select  lives,  and  Table 
XIII  shows  that  the  Graduated  Rates  of  jNIortality  from  the  Specialized 
Experience  tally  very  well  with  the  experience  of  the  New  York  Life, 
and  thus  the  judgment  of  the  Council  in  determining  a  standard  of 
mortality  for  normal  American  lives  receives  an  indirect  confirmation. 

It  is  probable  that  the  mortality  on  Deferred  Dividend  Policies  is 
lower  than  on  the  Annual  Dividend  plan  when  the  applicants  have  a 
free  selection.  This  was  found  to  be  the  case  in  the  Northwestern 
Mutual  Life,  as  stated  by  Mr.  Loveland  in  the  following  words  : — 
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"In  1881  the  Company  adopted  the  Touthie  Dividend  Plan.  It 
had  been  confidently  expected  that  this  plan  of  insurance,  involving 
a  selection  in  favor  of  the  Company  on  the  part  of  members  accepting 
Deferred  Dividend  contracts,  would  result  in  a  decided  irai)rovenient 

in  the  mortality  rate In  point  of  mortality  the  anticipations 

with  respect  to  this  class  of  insurance  seem  to  have  been  fully  met. ' ' 

A  comparison  between  the  Annual  Dividend  and  Deferred  Dividend 
business  of  the  New  York  Life  would  not  be  satisfactory,  because  the 
underlying  conditions  are  different.  The  former  class  of  business, 
especially  in  recent  years,  has  been  issued  very  largely  in  European 
countries,  while  the  great  majority  of  the  latter  kind  has  been  issued 
in  the  United  States. 
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Abstract  of  the  Discussion  of  Papers  read  at  the 
Previous  Meeting. 


AN   EQUITABLE  METHOD  OF   KEEPINfi   THE  ACCOUNTS  OF  DEFERRED 
DIVIDENDS — R.    W.    WEEKS. 

Vol.  IX,  Page  93. 
Written  Discussion. 

Mr.  Van  Cise  :  When  the  President  of  the  Society  kindly  reque.sted  me  to 
take  part  in  the  discussion  of  his  paper,  my  first  impulse  was  to  decline  for  two 
reasons  :  First,  it  was  the  simplest  and  easiest  thing  to  do  ;  and  secondly,  I  con- 
sidered that  I  had  about  all  the  work  on  hand  I  should  undertake.  But  on 
.second  thought,  it  seemed  hardly  consistent  that  the  Actuary  of  the  Equitable, 
which  is  the  Society  that  introduced  what  is  known  in  this  country  a.s  the  Deferred 
Dividend  plan,  should  decline  to  discuss  a  paper  entitled  "An  Equitable  Method 
of  Keeping  the  Accounts  of  Deferred  Dividends." 

In  view  of  the  legislation  which  has  recently  been  enacted  at  Albany,  it  may 
seem  to  some  almost  like  the  consideration  of  ancient  history  to  now  enter  into  a 
discussion  of  Deferred  Dividend  accounts  ;  but  I  must  hope  that  when  the  waves 
of  passion  shall  have  subsided,  and  the  power  of  prejudice  shall  have  given  way 
to  that  of  reason,  the  right  to  freedom  of  contract  may  be  restored  to  those  who 
desire  to  apply  for  assurance  on  their  lives.  I  am  not  here  to  discuss  the  merits 
of  the  Deferred  Dividend  plan,  but  I  will  ask  pardon  for  saying — with  all  due 
reverence — that  as  the  great  Apostle  to  the  Gentiles  wrote  that  he  was  "made  all 
things  to  all  men,"  without  for  a  moment  ceasing  to  serve  his  Master,  but  with 
the  sole  desire  to  save  men  from  their  sins,  so  I  am  such  a  thorough  Ijeliever 
in  the  merits  of  life  assurance,  that  I  would  oiTer  a  man  any  kind  of  an  honest 
policy,  whether  on  a  standard  form  or  not,  that  would  afford  protection  to  his 
widow  and  children  after  his  death. 

Mr.  Weeks  certainly  deserves  great  credit  for  the  preparation  of  his  paper,  and 
the  labor  involved  in  the  computation  of  the  figures  given  in  the  eleven  tables  is 
simply  enormous.  No  one  could  possibly  show  a  more  painstaking  desire  to  be 
accurate  in  calculation,  or  a  more  earnest  purpose  to  be  absolutely  just  to  policy- 
holders in  making  apportionments  of  surplus. 

Different  companies  have  adopted  different  methods  in  their  computations  of 
dividends  on  Deferred  Dividend  contracts.  I  can  thoroughly  indorse  the  plan  set 
forth  by  Mr.  Weeks,  because  it  is  substantially  the  same  plan  which  was  adopted 
by  my  own  company  about  thirty  years  ago,  and  in  accordance  with  which  we 
have  always  apportioned  dividends  at  the  end  of  accumulation  periods.  I  do  not 
pretend,  however,  that  we  have  attained  the  same  degree  of  accuracy  as  is  indi- 
cated in  the  tables  furnished  by  Mr.  Weeks,  partly  because  we  did  not  have  the 
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same  experience  on  which  to  base  our  preliminary  calculations  that  is  now 
possessed  by  companies  doing  business  on  the  Deferred  Dividend  plan.  The 
great  object  to  attain  is  substantial  equity  as  among  the  holders  of  different  kinds 
of  contracts  taken  at  different  ages,  and  for  periods  of  different  length,  and  this  is 
certainly  arrived  at  by  the  methods  set  forth  in  the  paper  now  under  discussion. 

One  slight  criticism  might  be  made  on  the  assumption  that  the  mortality  will 
be  the  same  under  all  policies  taken  at  the  same  age,  without  regard  to  the  length 
of  periods.  It  seems  fair  to  suppose  that,  on  the  principle  of  self-selection,  the 
death  rates  on  policies  with  twenty  year  periods  would  be  slightly  lower  than  on 
the  same  kind  of  policies  taken  at  the  same  ages  for  periods  of  only  ten  years. 
A  willingness  to  wait  for  the  longer  term  would  seem  to  show  a  greater  confidence 
in  vitality  than  is  possessed  by  some  of  those  who  take  contracts  for  the  shorter 
periods.  I  have  made  up  no  figures  to  demonstrate  the  truth  of  this  reasoning, 
but  I  am  quite  sure  that  they  could  be  derived  from  the  experience  of  my  own 
Society. 

The  ratios  of  expenses  to  premiums,  as  between  the  first  and  subsequent  years, 
would  vary  in  different  companies  according  to  their  methods  of  doing  business 
and  compensating  agents.  While  in  some  companies  the  ratios  might  be  correctly 
taken  as  ten  times  as  much  for  the  first  year  as  for  subsequent  years,  in  other 
companies  where  7M/(_  renewal  commission  is  paid  to  agents  alone,  the  ratios 
would  have  to  be  reduced.  This,  however,  would  in  no  way  affect  the  correctness 
of  the  methods  as  described  in  the  paper. 

Some  companies  in  their  computations  of  Deferred  Dividends,  have  pursued 
the  apparently  simple  plan  of  making  annual  provisional,  or  memorandum,  credits 
to  individual  policies  of  the  same  amounts  which  would  have  been  actually  paid  to 
the  holders  of  Annual  Dividend  policies  of  the  same  kind,  and  carrying  these 
amounts  along  from  year  to  year,  with  interest  added,  until  the  end  of  dividend 
periods,  with  a  proper  credit  from  year  to  year  to  the  policies  kept  in  force  for 
the  amounts  left  in  the  hands  of  the  companies  by  reason  of  policies  terminated 
by  death,  surrender  and  lapse.  There  would  seem  to  be  no  objection  to  this  plan, 
when  all  of  the  companies'  policies  are  Deferred  Dividend  contracts  with  the  same 
periods  ;  but  if  part  of  the  business  is  done  on  the  Annual  Dividend  plan,  or  with 
periods  of  different  length,  equities  may  not  be  exactly  observed  under  this 
method.  It  certainly  gives  no  credit  for  a  lower  ratio  of  expense,  which  must 
be  the  result  where  policies  are  more  persistently  kept  in  force,  and  instead  of 
there  being  any  gain  in  dividends  by  reason  of  superior  vitality,  this  superior 
vitality,  if  shown  by  the  holders  of  Deferred  Dividend  policies,  is  to  them  a 
source  of  loss,  because  the  smaller  the  number  of  deaths,  the  smaller  is  the 
amount  of  extra  surplus  to  be  divided  among  the  survivors  of  any  class,  for 
the  annual  provisional  credits  are  only  augmented  in  proportion  to  the  number 
of  terminated  policies. 

Mr.  "Weeks  has  bestowed  much  labor  on  dividing  among  the  years  of  issue,  the 
amount  of  surplus  earned  on  policies  during  their  Deferred  Dividend  periods.  I 
see  no  necessity,  nor  even  good  reason,  for  the  making  of  this  division,  so  long  as 
the  amounts  of  the  total  fund  are  kept  correctly  ;  but  if  division  is  made,  it  seems 
to  me  entirely  proper  to  show  the  facts,  even  if  for  some  years  the  surplus  is  a 
minus  quantity,  rather  than  make  an  arbitrary  reduction  for  the  years  where 
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a  surplus  has  been  oarncil,  and  tlms  liavc  to  explain  the  anomaly  shown  by  the 
apparently  abnormal  increase  made  in  tlie  surplus  apportioned  to  maturing  jioli- 
cies  during  tlie  last  year  of  the  tlividend  i)eriod. 

This  naturally  brings  up  tlie  old  (juestion,  wiiich  is  discussed  by  Mr.  Weeks 
in  the  closing  part  of  his  paper,  as  to  whether  the  holders  of  old  policies  should 
pay  for  the  procuring  of  new  iiusiness,  or  wliether  premiums  and  reserves  siiould  be 
so  adjusted  as  to  make  new  business  pay  for  itself.  I  do  not  j>ropose  to  enter  into 
any  discussion  either  of  the  preliminary  term  plan,  or  of  the  selected  and  ultimate 
method  for  the  valuation  of  policies,  as  there  is  no  reason  for  my  doing  so  in  view 
of  my  strong  and  earnest  belief  that  it  is  entirely  proper  and  right  for  the  holders 
of  policies  already  in  force  to  pay  part  of  the  cost  of  obtaining  new  business. 
Leaving  all  motives  of  benev(jlence  entirely  out  of  the  fpiestion,  I  aflirm  that  it 
is  to  the  interest  of  old  policyiiolders  that  new  business  shall  be  obtained,  even 
at  their  expense,  because  this  new  Inisiness,  if  its  cost  is  at  all  reasonable,  will 
tend  to  reduce  the  average  expense  of  conducting  the  wiiole  business,  and  thus  be 
an  eventual  source  of  profit.  8ome  large  companies  have  not  been  so  economi- 
cally conducted  as  some  smaller  institutions,  but  this  cannot  disprove  the  fact  that 
a  large  business  can  be  more  economically  managed  than  a  small  one,  and  that  the 
money  used  in  building  up  our  great  manufacturing  and  mercantile  establishments 
has  generally  been  wisely  expended. 

If  the  question  is  asked  as  to  new  life  companies,  I  would  say  that,  in  my 
opinion,  tliese  companies  should  start  with  a  surplus  fund  out  of  which  part  of 
the  expense  of  procuring  new  business  could  be  paid.  I  regret,  therefore,  to  have 
to  differ  from  Mr.  Weeks  in  regard  to  his  remarks  in  the  closing  paragraph  of  his 
excellent  paper,  where  he  says  that  "under  the  Annual  Dividend  .system"  "the 
pernicious  effect  is  that  a  large  new  busine.ss  automatically  reduces  the  return  to 
the  old  policyholders,"  for  I  believe  that  any  amount  of  new  business,  if  secured 
at  reasonable  cost,  will  eventually  increa.se,  instead  of  diminish,  the  amount  of 
surplus  which  can  be  returned  to  old  policyholders,  whether  issued  on  the  Annual 
Dividend,  or  on  the  Deferred  Dividend,  plan. 

Mb.  Macaulay  :  The  pressure  on  my  time  caused  by  the  Royal  Commission 
on  Insurance  at  present  sitting  in  Canada  has  prevented  my  preparing  a  commen- 
tary on  Mr.  Weeks'  paper  such  as  it  deserves.  I  may,  however,  say  that  in  my 
opinion  the  plan  there  set  forth  of  treating  Deferred  Dividend  policies,  is  decidedly 
the  best  which  has  been  proposed.  It  allots  the  profits  on  such  policies  in  an  abso- 
lutely equitable  manner.  It  takes  advantage  of  the  deferred  profit  feature  to  break 
away  from  the  usual  system  of  distributing  dividends  to  policies  one,  two  or  three 
years  in  force,  when  we  all  know  that  no  such  dividends  have  in  reality  been 
earned.  In  this  respect  it  does  away,  for  this  particular  group  of  assurances,  with 
a  long-standing  evil.  The  requirement  tiiat  every  policy  shall  bear  the  expense 
of  its  own  acquisition  by  the  Company,  is  a  mere  act  of  justice  as  between  the 
various  groups  of  policyholders,  but  its  effect  in  another  direction  is  far  reaching. 
It  removes  all  ground  for  the  charge  that  old  members  are  injured  by  a  policy  of 
expansion,  and  by  a  Company  writing  what  would  otherwise  be  an  unduly  large 
proportion  of  new  assurances.  If  profits  are  so  distributed  that  every  new  member 
bears  the  additional  expense  wliich  he  himself  causes,  the  old  members  have  no 
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ground  for  complaint,  whether  the  new  business  be  large  or  small.  A  Company 
is  therefore  enabled  to  spread  the  advantages  of  life  assurance  to  a  greater  extent 
than  would  otherwise  be  possible,  and  if  the  amount  paid  in  securing  the  larger 
new  business  be  not  more  proportionately  than  would  have  been  paid  for  the 
smaller  amount,  this  is  an  unalloyed  blessing  to  the  community. 

The  strongest  mark  of  approval  wiiicii  I  can  give,  however,  of  the  principles 
laid  down  in  Mr.  Weeks'  paper,  is  that  the  Company  with  which  I  am  connected, 
after  careful  consideration,  adopted  those  principles,  with  but  few  modifications, 
for  its  own  business. 
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NOTE  ON    INTERVALUATION — S.    E.    STILWELL. 

Vol.  IX,  Page  126. 
Written  Discu&sion. 

Mr.  Strong  :  Mr.  Stilwell  presents  two  very  satisfactory  niethwls  for  intervalua- 
tion.  The  first  is  a  practical  device  for  obtaining  the  exact  mean  reserve  at  any  date 
and  can  be  used  wliere  policies  are  valued  seriatim,  and  wliere  the  reserves  for  the 
preceding  and  following  Decembers  have  already  been  entered.  It  is  very  simple 
and  little  subject  to  the  probability  of  clerical  error.  As  it  involves  the  summing 
of  reserves  for  all  policies  it  is  best  fitted  for  an  intervaluation  not  too  near  the 
annual  valuation  ;  because,  at  a  time  so  near  the  annual  valuation  that  only  a 
small  proportion  of  the  policies  have  an  anniversary  intervening,  a  correction  for 
the  change  of  reserves  in  these  policies,  and  for  lapses,  surrenders  and  changed 
policies  would  bring  the  reserve  up  from  the  annual  valuation  to  the  desired  date 
with  less  labor.  The  second  method  deals  with  an  interpolation  formula  which  is 
shown  in  a  particularly  simple  form  for  a  mid-year  valuation.  In  his  first  para- 
graph Mr.  Stilwell  calls  attention  to  the  fact  that  an  exact  intervaluation  is  some- 
times necessary  :  he  thus  establishes  the  importance  of  having  satisfactory  methods 
without  entering  into  the  question  whether  intervaluations  are  worth  while  as  a 
general  practice. 

Since  a  paper  on  intervaluation  brings  before  us  the  question  of  its  use  as  a 
general  practice  I  wish  to  speak  briefly  of  one  point  which  was  not  mentioned  in 
the  discussion  of  the  subject  a  year  ago.  In  making  an  intermediate  valuation  the 
object  generally  is  to  find  the  change  in  the  reserve  liability  from  the  annual 
valuation  by  comparing  the  two  reserves,  and  the  intermediate  reserve  is  not  re- 
garded as  of  importance  independently.  It  is  of  calculations  made  for  this  object 
that  I  shall  speak. 

In  the  annual  valuation  we  use  a  mean  reserve  on  the  assumption  of  a  uniform 
distribution  of  policies,  although  it  is  known  that  the  distribution  is  far  from 
uniform  and  that  the  mean  reserve  is  not  a  very  close  approximation  to  the  exact 
reserve  which  would  be  obtained  by  valuing  each  policy  accurately  for  its  exact 
duration.  The  intermediate  reserve  is  usually  also  a  mean  reserve.  Hence  an 
intervaluation  at  the  end  of  the  first  quarter  groups  all  policies  as  of  September 
30th  while  the  December  valuation  groups  them  as  of  June  30th.  Thus  in  obtain- 
ing the  two  reserves  we  make  two  different  assumptions  neither  of  which  is  really 
correct  because  of  the  lack  of  uniformity  in  the  distribution  of  policies,  and  which 
assumptions  furthermore  probably  do  not  involve  the  same  error  and  so  are  incon- 
sistent with  each  other.  While  each  error  may  be  of  little  account  as  compared 
with  the  total  reserve  the  difference  between  them  if  they  do  not  happen  to  pretty 
well  counterbalance  each  other  may  be  of  considei-able  importance  as  compared 
with  the  change  in  the  reserve  in  a  few  months  time.  Consequently  I  should 
hesitate  to  accept  the  change  in  reserve  shown  by  the  intervaluation  method  as 
very  accurate. 

There  is  a  well  known  method  which  could  usually  be  applied  and  which  avoids 
the  objection  above  stated,  although  it  may  have  others.  It  is  that  of  advancing 
the  mean  reserve  of  December  to  the  desired  date,  on  the  policies  which  remain  in 
force  at  that  date  by  taking  account  of  interest,  net  premium  paid  in  the  interval 


263 

and  expected  death  strain.  Any  policies  introduced  by  issue  or  otherwise  would 
have  to  be  accounted  for  separately.  The  resulting  figure  would  not  be  exact,  for 
some  elements  of  approximation  necessarily  enter  the  process,  but  if  accurately 
carried  out  the  approximation  would  be  close.  Moreover  the  result  is  now  based 
on  the  December  mean  valuation  and  consequently  is  proper  to  compare  with  that 
valuation.  Being  based  on  the  December  reserve  it  would  not  necessarily  be  even 
a  fair  approximation  to  the  mean  reserve  for  its  own  date. 

Mr.  SxiLWELii  :  The  reserves  released  by  the  dead  in  any  given  calendar 
year  may  be  obtained  by  the  application  of  the  last  method  in  my  paper. 

As  the  dead  of  any  year  may  be  considered  to  have  died  imiformly  during  the 
year  the  average  date  of  dying  may  be  taken  as  July  1st,  and  the  reserves  released 
by  the  dead  would  be  the  value  as  of  July  1st  of  all  tlie  dead  during  the  entire 
year.  So  that  this  portion  of  the  company's  business — the  dead  business — could 
be  determined  on  December  31st  as  if  all  had  died  on  July  1st  preceding  ;  and 
the  aggregate  valuation  would  be  the  same  as  the  aggregate  of  the  values  of  each 
at  the  moment  of  death.  First  year  mean  values  on  new  dead  business  would  be 
used,  and  for  dead  business  issued  in  preceding  calendar  year  a  mean  of  the  1st 
Terminal  reserve  and  the  second  Initial  reserve  would  be  used,  and  so  on  back- 
ward through  the  years  for  all  years  of  issue. 
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A    NKW    FUUM    OK   SKLEtT    MORTALITY    TAULK — M.    M.    UAWMJN. 

Vol.  IX,  Page  131. 
Wkhten  Discussion. 

Mr.  Pa  PI'S :  In  reading  Mr.  Dawson's  paper  one  is  struck  with  tlie  thought 
tliat  Mr.  Dawson  is  suggesting  a  method  wliich  Dr.  T.  B.  Sprague  took  such 
trouble  to  avoid  in  preparing  his  well  known  select  mortality  tables.  These  tables 
were  prepared  to  show  the  rates  of  mortality  for  various  policy  years.  The  new 
form  is  designed  to  show  the  rates  of  mortality  by  calendar  years  of  assurance. 

Considering  the  doubt  that  exists  as  to  the  foundation  of  the  American  Experi- 
ence table  and  the  arbitrary  nature  of  the  assumptions  designed  to  supply  the 
mortality  for  the  first  five  years  of  assurance,  it  seems  to  me  that  it  would  be 
desirable  to  have  a  more  authentic  and  up-to-date  mortality  table  based  on  the 
experience  of  lives  a.ssured  in  the  healthy  parts  of  the  United  States.  For  this 
reason  it  is  possible  that  the  discussion  of  methods  to  be  used  in  a  mortality 
investigation  may  be  of  more  than  a  mere  academical  interest. 

Since  a  new  mortality  table  would  lie  prepared  primarily  for  the  use  of  the 
regular  companies  it  will  be  well  to  consider  first  what  advantages  or  dis- 
advantages the  new  form  of  tables  may  have  for  the  use  of  such  offices.  If  a  life 
enters  on  the  1st  January,  1905,  that  life  will  be  virtually  entering  on  its  second 
policy  year  during  the  calendar  year  1906.  On  the  other  hand  a  life  entering  on 
the  31st  December,  1905,  will  be  passing  through  its  first  policy  year  during  tlie 
calendar  year  1906.  It  is  evident,  therefore,  that  each  calendar  year  will  contain 
the  experience  of  two  policy  years.  For  this  reason  the  new  form  of  tables  will 
not  be  suitable  for  calculating  premium  rates. 

There  is  more  to  be  said  in  favor  of  Mr.  Dawson's  idea  when  it  comes  to 
valuing  the  policy  liabilities.  Assuming  that  on  the  average  the  policies  will 
be  issued  on  1st  July,  the  valuation  formula  will  be 

y 

n  +  V2  ^M^^^^W+^  +  M  —  '^M  ^^  ""yJ^lA+i^  +  y^  (l  +  a[^]  +  „  +  i) 
The  new  tables  will  give  us  the  single  premium  value  correctly  enough,  but  some 
approximation  would  seem  to  be  necessary  to  get  the  value  of  the  multiplier  for 
the  net  premium.     It  will  be  found  that  this  multiplier  does  not  differ  by  much 

fromthevalueof  a[,j^„^i^  for  t''' i^P[;,] +„  +  i^  (1  +  a^^^  ^„^  l)  isequal  io 

^^"J  +  "  +  ^  which  is  approximately  equal  to  ^  M+«  +  >^  +  ^-PM+»  +  >^  which 

is  the  ordinary  expression  for  a[^]+n  +  i^  and  this  value  can  be  obtained  from 
Mr.  Dawson's  form  of  tables.  It  would,  therefore,  seem  that  for  valuation 
purposes  the  new  form  of  select  tables  might  give  results  as  accurate  as  the  ordi- 
nary mid-year  valuation  method  as  applied  to  policy  year  select  tables.  It  would 
hardly  seem,  however,  that  there  was  any  material  improvement  gained  by  using 
the  new  form  of  tables,  as  their  use  would  entail  more  labor  when  applied  to 
limited  payment  policies,  and  the  fact  that  these  tables  are  unsuitable  for  the 
calculation  of  premiums  renders  it  improbable  that  they  will  ever  be  constructed 
for  the  use  of  ordinary  companies. 
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For  calculating  the  present  values  of  tlie  benefits  and  premuims  of  a  large 
fraternal  society,  it  is  no  doubt  of  distinct  advantage  to  be  able  to  show  that  the 
calculations  are  based  on  the  past  experience  of  the  society.  For  this  purpose  the 
tables  will  be  suitable  and  the  ease  witli  which  they  may  be  constructed  is  a  strong 
point  in  their  favor. 

In  referring  to  the  formulae  for  obtaining  the  exposed  to  risk  tiie  fact  must  be 
kept  in  mind  that  although  the  symbols  are  those  generally  used  for  precise  ages, 
they  refer  in  this  ctise  to  the  ages  used  in  determining  the  premium  rates.  The 
symbol  E[x]  represents  the  number  of  lives  exposed  for  half  a  year  only  between 
ages  .rand  x  +  ^. 

To  complete  the  Exposed  to  Risk  formulae  it  might  be  mentioned  that, 

E[x]  +  n  +  ii  =  E[r]  +n-yi  —  {  (/[x]  +  n  -  ?^  -f  e[r]  +n- J^) 

—  J   (W W  +  n-}i-{-  W[x]  +»  +  >$) 

which  sliows  the  connection  between  the  number  exposed  to  risk  for  any  two  con- 
secutive calendar  years. 

For  the  benefit  of  students  it  might  be  mentioned  that  in  describing  the  notation 
Mr.  Dawson  refers  to  the  "  first  calendar  year."  This  is  the  calendar  year  of  issue 
and  is  known  as  "calendar  year  0,"'  as  the  footnote  says  ;  it  covers  on  the  average 
a  period  of  six  months  only,  and  should  not  be  confused  with  "  calendar  year  one  " 
mentioned  in  the  previous  paragraph. 
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MUUTAI.ITY    .\Mt)N(i   (iKAUUATES  OF   YALE  DIVINITY  SCHOOL,  1825-1872 — 
WENDELL   M.    STRONG. 

Vol.  IX,  Page  139. 
WniTTEN  Discussion. 

Mr.  Messenger  :  Tlie  one  tliinj;  in  Mr.  Strong's  interesting  paper  which  has 
particularly  attracted  my  attention  is  the  additional  evidence  which  this  exjMJrience 
of  Yale  Divinity  School  graduates,  taken  in  connection  witii  the  experience  of  Yale 
gnidnatcri  of  1701  to  1777,  gives  in  regard  to  the  great  decrease  in  mortality  rates  at 
the  younger  ages  in  recent  yeai-s.  Compared  witii  the  American  Experience,  the 
mortality  rate  for  the  Y'ale  graduates  of  1701  to  1777  decreases  with  marked  uni- 
formity from  150  %  for  ages  fifteen  to  twenty-iive  to  70  %  for  ages  above  twenty-five. 
For  the  Y'ale  Divinity  School  graduates,  covering  the  period  1825  to  1872,  the 
rate  decreases  from  112.i%  for  ages  twenty-one  to  twenty-nine  to  62%  for  ages 
sixty  and  over. 

These  results,  as  far  as  the  general  tendency  of  their  showing  for  the  younger 
ages  is  concerned,  are  what  might  have  been  expected  from  what  we  have  already 
learned  by  studying  other  mortality  tables.  A  part  of  this  high  mortality  rate  at 
the  younger  ages  a.s  compared  with  the  American  Experience  is  probably  due  to 
the  fact  that  the  benefit  of  selection  plays  a  considerable  part  in  tlie  American 
Experience  and  the  younger  the  age  the  larger  the  percentage  of  the  experience 
which  is  affected  by  recent  selection.  But  this  will  account  for  only  a  compara- 
tively small  part  of  the  difference.  By  far  the  greater  part  is  undoubtedly  due  to 
improvement  in  sanitary  conditions,  advance  in  surgical  science  and,  most  of  all, 
to  the  great  advance  in  recent  years  in  that  branch  of  medical  science  bearing 
upon  infectious  and  contagious  diseases. 

^Mien  we  come  to  the  liigher  ages  the  experience  is  of  a  decidedly  favorable 
character,  thus  confirming  the  conclusions  which  many  actuaries  have  reached  as 
the  result  of  studying  other  mortality  tables — that  notwithstanding  the  improve- 
ment in  sanitary  conditions,  in  medical  and  surgical  science  and  the  corresponding 
decrease  in  the  general  mortality  rate,  even  though  we  escape  all  accidents  and 
infectious  and  contagious  diseases  and  the  injurious  effects  of  bad  sanitary  and 
other  external  conditions,  still  this  wonderful  machine — the  human  body — will 
last  only  just  about  so  long  and  will  stand  only  just  about  so  much.  Assuming 
the  same  external  conditions,  it  is  difficult  to  find  much  evidence  that  the  average 
physical  constitution  in  this  country  to-day  is  much  more  hardy  or  more  enduring 
than  fifty,  one  hundred  or  one  hundred  and  fifty  years  ago. 

I  hope  the  Society  will  in  every  way  encourage  the  presentation  of  papers  of 
this  kind,  giving  the  results  of  special  investigations. 

Mr.  Edward  B.  Morris  and  Mr.  Joseph  H.  Woodward,  who  have  just  been 
admitted  as  Fellows  in  this  Society,  have  in  preparation  a  very  complete  investi- 
gation of  the  experience  of  Yale  graduates  which  it  is  hoped  will  be  j)resented  to 
the  Society  before  long  and  which  will  probably  lie  more  extensive  than  any 
investigation  of  the  kind  thus  far. 

I  recently  started  an  investigation  in  regard  to  the  mortality  of  the  graduates  of 
Cornell  University,  but  regret  to  say  that  I  found  the  obtainable  data  so  meager 
that  the  work  had  to  be  at  least  temporarily  postponed. 
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A  SHORT  SURVEY  OF  THE  METHODS  USED  IN  CAIXJULATING  THE  EXPECTED 
MORTALITY   OF   AN'   INSURANCE  COMPANY — ROBERTSON   G.    HUNTER. 

Vol.  IX,  Page  143. 

Written  Discussion. 

Mr.  Henry  Moir  :  One  of  the  best  tests  of  the  usefulness  of  a  scientific  paper  is 
applied  by  the  extent  to  which  it  is  read  by  students.  This  paper  of  Mr.  R.  G. 
Hunter's  stands  the  test  ;  it  is  one  which  has  been  very  carefully  studied  as  a 
means  of  preparation  for  the  examinations  of  the  Society.  It  condenses  actuarial 
opinion,  and  deals  generally  witli  four  different  methods  of  deducing  the  expected 
mortality  ;  (1)  the  elaborate  method  first  put  forward  by  Mr.  Higham  ;  (2)  Mr. 
Ryan's  improvements  whicli  really  constitute  a  new  method  ;  (3)  Mr.  Hardy's 
retrospective  formula  ;  and  (4)  the  method  used  by  Mr.  Weeks  and  recommended 
by  Mr,  Hunter.  I  think,  however,  that  the  author  dismisses  Mr.  Ryan's  method 
with  less  consideration  than  it  deserves.  Of  course  Mr.  Hunter  has  a  natural 
preference  for  the  method  with  which  he  is  familiar,  and  which  I  have  little  doubt 
was  in  use  before  Mr.  Ryan's  plan  was  put  fortli  in  1892.  Incidentally  I  may 
point  out  that  !Mr.  Ryan's  formula  Is  incorrectly  stated.  The  policy  values  are 
multiplied  by  (1  +  — )  whereas  Mr.  Ryan  used  continuous  functions,  and  his 
exact  formula  was  therefore 

fjLj-  +  ,i{'2(S)x  +  n  —  'ZAx+n  +  2P(7j-  +  h] 

He  suggested  as  a  sufficiently  accurate  approximation  : — 

Mz  +  „[2(5')^  +  „  — S.4^  +  „(l  +  ^)4-2P(i  +  «^  +  «)] 

Moreover,  I  think  that  Mr.  Ryan's  method,  if  applied  each  year,  will  give,  for 
a  company  doing  a  large  new  business,  the  same  degree  of  accuracy  obtained  by 
the  method  recommended  by  Mr.  Hunter.  In  both  cases  the  new  issues  of  the 
year  and  the  termination  of  the  year  are  ignored,  the  calculations  being  based 
solely  upon  the  sums  insured  outstanding  at  the  beginning  of  the  year,  and  similar 
figures  at  the  end,  with  the  relative  policy  values.  Accordingly  I  can  scarcely  see 
that  the  one  method  has  an  advantage  over  the  other  in  this  regard,  while  the 
amount  of  work  in  either  case  is  the  same.  Still  further,  under  the  new  laws,  the 
rapid  expansion  of  the  large  companies  will  be  stopped.  Their  progress  is  being 
checked,  and  presumably  therefore  the  method  involving  continuous  functions  will 
apply  more  satisfactorily  in  the  future  than  at  the  present  time.  Mr.  Ryan's  re- 
mark as  to  rapid  expansion  or  contraction,  quoted  by  Mr.  Hunter,  was  on  the 
basis  that  an  investigation  would  be  made  only  once  in  each  three  or  five  years. 
If  the  investigation  were  made  annually,  as  is  the  common  practice  in  this  coun- 
try, the  objection  to  the  method  would  have  much  less  weight.  The  figures 
deduced  at  the  end  of  one  year  would  be  the  correct  values  for  the  beginning  of  the 
next. 

Perhaps  I  should  point  out  that  under  the  new  laws  it  may  be  necessary  to  treat 
the  business  of  the  first  five  years  differently,  giving  effect  to  the  proper  per- 
centages adopted  as  the  equivalent  of  select  mortality,  because  of  the  select  and 
ultimate  method  of  valuation  now  to  be  generally  used  in  New  York  as  a  compara- 
tive standard.     But  this  subject  is  scarcely  germane  to  the  present  discussion. 
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Mr.  R.  G.  Hunter  points  out  correctly  tliat  the  method  of  computing  the  ex- 
pected mortality  suf^j^ested  and  used  hy  Mr.  (Jeor^e  F.  Hardy,  is  not  suitable  to 
American  conditions.  Companies  have  to  report  this  factor  in  the  (Jain  and  Ix)88 
£xhibit  in  such  way  as  to  show  not  only  the  net  result,  but  Ijoth  sides  of  the  ac- 
count. Mr.  Hardy's  process  is  really  one  of  elimination.  He  ascertains  accurately 
the  profit  from  all  other  sources,  and  the  balance  of  profit  earned  must  necessarily 
be  profit  from  mortality.  Although  it  is  not  j)ossible  to  use  this  as  the  only  method 
in  this  country,  nevertheless  it  can  be  applied  with  great  advantage  as  a  check. 
We  should  never  forget  that  it  is  more  effective  to  check  figures  by  a  separate 
process,  than  to  go  over  the  old  figures  again  or  have  the  work  done  in  duijlicate. 
Moreover,  if  the  other  sections  of  the  work  are  properly  arranged,  the  result  of 
Mr.  Hardy's  method  can  be  ascertained  with  mininuun  labor. 

In  closing,  1  cannot  refrain  from  saying  that  I  think  this  paper  of  Mr.  Ilimter's 
is  very  creditable.  We  are  always  glad  to  welcome  a  young  contributor.  It  would 
be  in  the  interests  of  the  Society,  and  of  the  younger  members  themselves,  if  they 
were  to  take  up  similar  subjects  from  time  to  time,  even  though  they  did  nothing 
more  than  condense  the  opinions  formerly  expressed.  In  doing  this,  I  have  not 
the  slightest  doubt  but  that  many  new  thoughts  and  ideas  would  occur  to  them 
which  could  with  advantage  be  communicated  to  others. 
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GROUP    VAI.UATION   AND    MORTALITY    REGISTER — HENRY    MOIR. 

Vol.  IX,  PA(iE  150. 
Written  Discussion. 

Mr.  Ireland  :  Tliis  paper  belongs  to  the  valuable  class  of  which  examples 
are  from  time  to  time  presented  to  us,  whose  object  is  not  to  take  up  some  scientiflc 
investigation  and  j)romulgate  a  new  theory,  or  to  present  the  results  of  a  mor- 
tality or  financial  investigation,  but  to  set  forth  the  details  and  manner  of  using 
of  some  office  metliod  or  device  tbiit  has  perhaps  stood  the  test  of  actual  use  in  one 
office  and,  it  is  believed,  may  be  helpful  to  some  of  the  many  who  have  the  same 
end  to  accomplish  but  are  using  less  satisfactory  means.  No  two  of  us  are  likely 
to  lay  out  our  work  in  just  the  same  way,  and  one  of  the  best  uses  to  which  the 
pages  of  the  Transactions  can  be  put  is  the  exhibition  of  the  most  satisfactory 
schemes  for  carrying  on  the  routine  work  of  the  Actuary's  part  of  a  company's 
book-keeping. 

The  importance  of  having  methods  by  which  actuarial  statistics  can  be  promptly 
and  accurately  deduced  is  much  increased  by  the  demands  of  the  amendments  that 
have  recently  been  made  to  the  Insurance  Law  of  New  York.  Section  103  of 
that  law,  as  revised,  calls  for  "an  accurate,  concise  and  complete  statement,"  in 
every  annual  report,  of  many  things  ;  among  them  what  is  known  as  the  Gain  and 
Loss  exhibit ;  also  "  a  statement  showing  separately  the  margins  upon  premiums 
for  the  first  year  of  insurance  ascertained  according  to  the  select  and  ultimate 
method  of  valuation  ;  "  also  "  a  statement  separately  showing  the  amount  of  the 
gains  of  the  company  for  the  year  attributable  to  policies  written  after  December 
31,  1906,  and  the  precise  method  by  which  the  calculation  has  been  made  ;"  also 
a  table  of  dividends  "and  the  precise  method  by  which  such  dividends  have  been 
calculated,"  and  so  on.  Surely  any  method  that  will  assist  one  to  get  up  this 
information  readily,  and  early  in  the  year,  is  worthy  of  being  set  forth  for  the  use 
of  all. 

The  writer  of  the  paper  under  consideration  has  had  the  advantage  of  experi- 
ence in  two  hemispheres,  and  while  it  may  well  be  doubted  whether  in  England 
he  was  ever  asked  such  questions  as  the  above,  especially  by  any  one  outside  of  his 
office,  still  such  differences  as  exist  between  the  methods  there  and  here  may  be 
found  both  interesting  and  suggestive. 

The  statement  at  the  beginning  of  the  paper  that  "  a  seriatim  valuation  of  life 
policies  is  required  by  the  State  Departments"  is  not  to  be  understood  as  meaning 
that  the  Departments  require  the  companies  to  make  valuations  in  this  way, 
although  in  certain  cases  information  is  demanded  that  can  most  readily  be 
obtained  by  this  method. 

And  the  statement  that  the  group  valuation  is  almost  a  necessity,  to  answer 
conveniently  some  of  the  questions  in  the  Gain  and  Loss  exhibit,  is  presumably 
to  be  interpreted  as  meaning  that  initial  and  terminal  values  are  much  more  useful 
for  this  purpose  tlian  mid-year  valuations,  and  that  the  former  are  commonly 
obtained  by  means  of  the  group  method.  It  is  not  clear  how  the  British  method 
that  is  referred  to,  of  grouping  policies  according  to  ages  attained  can  readily  be 
turned  to  account  in  valuing  limited  payment  policies  of  difierent  dates  of  issue. 
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It  is  true,  as  stated,  that  tlie  Gain  and  Ix)ss  exhibit  calls  for  the  "Expected 
Mortality  on  Insurance"  and  the  "  Exj)ected  Mortality  on  Reserve,"  but  the 
diflerence  between  tliese,  the  expected  incjrtality  on  the  net  amount  at  risk  (or  the 
tabular  cost  of  insurance)  is  all  that  is  insisted  on  and  all  that  is  really  used  in 
the  exhibit. 

Mr.  ^loir's  card  form  does  not  bear  the  impress  of  the  new  insurance  laws  ;  in 
many  ofKces  the  blank  for  "  participating  or  not "  may  be  given  up  to  other  pur- 
poses hereafter,  and  the  spaces  for  "dividends  paid"  will  have  to  be  many  more 
than  three  in  number ;  indeed,  the  annual  dividend  system  will  call  for  a  re- 
arrangement of  the  card  or  the  l)ook  in  order  that  the  record  may  be  fully  kept. 

The  form  of  book  given  by  Mr.  Moir  seems  well  adapted,  in  many  ways,  to  it« 
j)urpose.  The  present  writer  believes  that  it  would  be  an  improvement,  however, 
to  adopt  the  alternative  method  suggested  in  the  pajier  and  disregard  the  month 
of  issue  in  making  mortality  CJilculations  ;  the  inaccuracies  resulting  from  assuming 
that  all  policies  are  issued  on  the  first  of  July  would  probably  not  be  great  enough 
to  make  the  more  exact  method  worth  the  additional  work  it  would  require. 

The  form  of  records  of  this  general  kind  with  which  the  writer  has  been  most 
familiar  includes  a  "dividend  book,"  in  which  the  policies  are  entered  seriatim, 
with  name  of  insured  and  all  data  necessary  for  computing  dividends  and  reserves  ; 
also  a  second  book  in  which  the  policies  are  grouped  by  kinds,  ages,  and  dates  of 
issue,  much  as  in  ^Ir.  Moir's  book  ;  dividends  per  thousand,  and  the  dividend  on 
each  policy,  are  entered  herein,  and  each  group  of  policies  is  footed  at  the  end  of 
the  year  to  ascertain  the  number  and  amount  in  force.  These  footings  are  drawn 
off  on  sheets  and  used  in  ascertaining  the  total  amount  in  force,  the  loadings,  and 
the  tabular  cost  of  insurance  ;  each  set  of  books  is  ruled  to  last  for  six  years.  An 
exact  balance  is  obtained  between  this  total  of  policies  in  force  and  a  total  made 
up  in  another  department  by  the  debit  and  credit  method.  It  is  not  doubted, 
however,  that  improvements  can  be  made  in  these  forms  that  will  make  them 
better  adapted  to  modern  needs  and  will  perhaps  utilize  the  all-permeating  card 
system. 
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MORTALITY   EXPERIENCE  OF  THE  TRAVELERS  INSURANCE  COMPANY  ACCORDING 

TO   AGE   AT   DEATH,    CAUSE   OF   DEATH    AND   GEOGRAPHICAL 

DISTRIBUTION — H.    J.    MESSENGER. 

Vol.  IX,  Page  159. 
Written  Discussion. 

Mr.  Hann  :  This  paper,  prepared  by  Mr.  Messenger,  is  of  considerable  inter- 
est as  a  contribution  to  Nosological  Tables  in  the  United  States.  It  is  not 
necessarily  a  safe  guide  to  the  intensity  of  disease  amongst  assured  lives  generally, 
but  being  derived  from  authentic  facts,  it  adds  to  our  knowledge  and  is  valuable. 
The  question  of  intensity  must  vary  considerably  between  different  companies, 
due  largely  to  locality,  class  and  occupations  of  the  assured. 

The  cause  of  death  often  misleads  on  account  of  inroads  made  on  the  constitu- 
tion by  previous  diseases  of  perhaps  long-standing  that  finally  merge  into  some 
other  disease  which  proved  fatal.  There  are  many  defects  in  medical  statistics 
due  to  indefinite  nomenclature  and  inaccessible  records.  As  a  rule  tlie  immediate 
cause  of  death  is  the  one  tabulated. 

Table  V  is  the  most  valuable  as  it  gives  the  number  of  deaths  per  annum  to 
the  exposures.  Under  Class  I  it  is  clear  that  fevers  and  infectious  diseases  become 
more  fatal  as  the  age  increases  ;  yet  typhoid  stands  out  as  most  malignant  at  the 
young  ages  and  decreases  in  intensity  as  the  age  advances.  Fevers  are  apt  to 
attack  people  of  all  ages  and  conditions,  and  no  foresight  can  effectually  protect 
them  from  their  ravages. 

The  lethality  of  disease  is  not  very  clearly  defined  in  Table  II,  which  is  doubt- 
less due  to  the  limited  extent  of  the  experience  taken  at  short  intervals.  If  it 
had  been  extensive  enough  to  arrange  by  years  of  assurance  it  would  be  more 
marked  with  perhaps  the  exception  of  General  Class  A. 

By  Tables  II  and  III  we  see  the  diseases  that  kill  are  those  of  depraved 
constitution,  those  affecting  nerves  and  brain,  circulation,  respiration  and  genito- 
urinary troubles. 

The  conclusion  arrived  at  that  a  comparatively  low  rate  is  found  in  the  South, 
due  to  the  respiratory  organs,  is  what  might  be  looked  for,  since  a  uniformly 
warm  climate  is  more  helpful  to  those  afflicted  than  a  cold  variable  one.  It  is 
natural  that  less  expensive  policies  should  rule  in  the  South  than  in  the  North, 
because  less  money  has  been  available  there  for  assurance  for  the  past  thirty- five 
or  forty  years. 

If  any  company  can  show,  say  at  the  end  of  twenty-five  years,  an  appreciable 
experience  in  the  South  as  favorable  as  that  intimated  in  the  paper,  it  will  be 
doing  much  better  than  anything  I  have  yet  come  across  in  that  territory. 

Reducing  the  Travelers'  deaths  by  classes  to  1,000  and  disregarding  fractions, we 
have  the  following  comparison  of  insurance  companies  reduced  to  1,000  deaths. 


070 


Class  of  Disease. 


I.   Zymotic 

II.   Tubercular 

III.  Nervous  .System . 

IV.  Circulatory 

V.    Re.spiratory 

VI.    Digestive 

Vn.   CJenito-Urinary  . 

VIII.   Violence 

IX.   All  other 


2 

S 

J3^ 

II 

2 
5 
"a 

1^' 
)5^ 

84 

121 

203 

132 

235 

2n 

122 

23.-, 

171 

1.5S 

138 

114 

109 

177 

83 

109 

l.'W 

19« 

168 

210 

181 

152 

201 

181 

15t 

t)2 

87 

119 

82 

28 

36 

82 

104 

20(1 

101 

118 

1.30 

liil 

124 

130 

DC 

8:: 

12.'; 

119 

119 

H4 

99 

119 

li:! 

48 

34 

.'57 

27 

20 

37 

27 

90 

38 

56 

38 

31 

35 

19 

31 

33 

92 

88 

93 

86 

192 

279 

86 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

•ience 

was  carried  up 

i  to  1866 

by  Dr. 

Smee. 

It  will  be 

PXKUMONIA. 

Percentage 
TraTelers. 
11.1 

of  Total  Deaths. 

Mutual  Life 
•98. 

8.62 

Travelers. 
Per  1000 
Exposed. 

.59 

7.3 

9.64 

.90 

8.6 

8.83 

3.70 

noted  that  the  variation  is  between  wide  limits. 
The  following  is  interesting  in  this  connection 


-Ages. 

Under  45.... 

45  to  59 

60  and  over. 


The  Medical  Directors  of  the  Mutual  reported  that  "Pneumonia"  is  more 
uniformly  .spread  over  all  ages,  years  and  places  than  any  other  fatal  disease. 

Dr.  Christison  of  the  Standard  Life  many  years  ago  classified  the  deaths  of  the 
quinquennium  ending  1850.  Instead  of  showing  the  proportion  of  deaths  for 
each  disease,  he  showed  how  many  years  they  survived  acceptance  and  the  number 
of  years  they  would  have  survived  had  they  reached  their  expectation. 


Zymotic 

Tubercular.. 

Nervous 

Circulatory. 
Respiratory. 

Digestive 

Violence 


Mr.  Meikle  in  1872  published  observations  on  the  Rate  of  Mortality  of  Assured 
Lives,  as  experienced  by  10  Assurance  Companies  in  Scotland. 

He  calculated  the  rate  of  mortality  from  various  causes  of  death  during  each 
year  of  assurance.  With  the  exception  of  Zymotic  diseases  the  rate  steadily 
increased  throughout  with  the  duration  of  the  policy,  and  the  average  probability 
of  death  for  the  12  years  wa.s  as  follows  : — 


Years  lived 
after  entry. 

Expected. 

10.25 

14.6 

Lived. 

18%  of  the  time.     This  was  a  small 

32" 

"             experience   of   293 

41" 

"             deaths. 

40" 

31" 

21  " 
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Average  Annual 

Rate  of 

Mortality. 

Zymotic  Diseases 002129 

Tubercular 001749 

Brain  and  Nerves 002973 

Heart  and  Blood  Vessels 001485 

Lungs 001938 

Digestive  Organs 001821 

Urinary  Organs 000534 

Uncertain  Seat 000812 

We  are  indebted  to  Mr.  Messenger  for  his  valuable  contribution  and  to  the 
Company  for  its  public  spirit. 

Mr.  R.  G.  Huxter  :  An  examination  of  the  Mutual  Life's  experience  from 
1943  to  1898  shows  that  the  percentage  of  deaths  from  suicide  to  total  deaths  is 
exactly  the  same  as  for  the  Travelers,  while  the  percentage  from  casualties  of  all 
kinds  is  not  greatly  ditTerent, — being  5.2  9c  for  the  former,  and  6.8%  for  the 
latter.  While  the  ratio  of  deaths  from  casualties  to  deaths  from  suicide  is  about 
2J  to  1  in  the  Mutual  for  all  policy  years  and  ages,  the  ratio  for  the  first  policy 
year  is  nearly  5  to  1  in  the  age  group  at  entry  20  to  45,  the  percentage  from  suicide 
being  3.2%,  and  from  casualty  15.3%.  This  heavy  proportion  of  casualties  to 
total  deaths  in  the  first  policy  year  is  not  peculiar  to  the  Mutual  Life,  as  an 
examination  of  the  New  York  Life  experience  shows  practically  the  same  results 
as  for  the  ^lutual. 

While  examining  the  Mutual  Life  experience  I  noticed  that  the  percentage  of 
deaths  from  ca.sualities  to  total  deaths  for  the  age  period  at  entry  20  to  45  decreased 
very  rapidly  from  the  1st  to  the  2nd  year,  the  proportion  being  15.3  %  for  the  first 
year,  and  10.8%  for  the  second  year,  the  same  condition  existing  in  the  experience 
of  the  New  York  Life.  We  would  expect  that  under  normal  conditions  the  per- 
centage of  deaths  from  accident  to  total  deaths  would  be  higher  in  a  recently  in- 
sured body  of  risks  than  in  a  non-select  body  because  of  the  low  death  rate  from 
disease  among  select  risks,  but  the  difference  between  the  first  and  second  policy 
years  seems  too  large  to  be  accounted  for  under  normal  conditions.  The  explanation 
may  be  that  many  suicides  in  the  first  policy  year  are  successfully  concealed  by  the 
claimants  under  the  head  of  "casualties." 

We  recently  had  occasion  to  analyze  our  death  losses  in  Cuba  and  Brazil.  In 
connection  with  that  work  a  table  was  prepared,  showing  the  distribution  of 
deaths  according  to  diseases,  in  the  United  States,  Cuba  and  Brazil.  The  deaths 
are  not  tabulated  according  to  the  Bertillon  System,  and  it  would  be  too  much 
labor  at  this  time  to  make  a  re-arrangement  in  accordance  with  the  method 
followed  by  Mr.  Messenger.  Please  bear  in  mind  that  the  ratio  of  actual  to  tabu- 
lar deaths  in  Cuba  and  Brazil  is  about  twice  as  great  as  in  the  United  States  ;  that 
is,  if  our  mortality  in  the  United  States  were  100  %  of  the  Compound  Progressive 
Mortality  Table  (the  Company's  standard  for  the  United  States),  then  in  Cuba 
and  Brazil  it  would  be  200  %  approximately.  The  distribution  is  on  the  basis  of 
1,000  deaths. 
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Distribution  of  Deaths  Accobding  to  Disease. 


rnileil 
Slatej. 


Nervous  Diseases. 


'  A  poplexy 75 

Paralysis 22 

(ieneral  I'aresis,  IJniin  Diseases,  and  Men- 
ingitis   27 

Mi.scellaneous 39 


Total 


163 


Diseases  of  Resnir- f  9'"^"'"I'V'^" ^^^ 

i^iseases  01  ivespir  J  pneun^onja 88 

atory  Organs |  Miscellaneous 59 


Total. 


252 

105 


Diseases    of    Circu-  f  tt      ,  i-v- 

latory  Organs {  "^^''^  ^^■^'^^^'''  ^^^ 

Diseases  of  Urinary  f  t>  •  u*>       »  ^i 

System f.  |  Bright  s,  etc .1 

Di  p  sp      f    D'         fLiver  Disease 30 

fivp  O      n~           ■(  Intestinal  Disease 55 

°       I  Miscellaneous 11 


Total. 


General  Diseases. 


9G 

f  Rheumatism  and  Gout 5 

Syphilis 13 

Cancer 44 

Diabetes 13 

Malarial  Fever 22 

Typhoid  Fever 50 

Pernicious  Fever,  Yellow  Fever,  Leprosy, 

Beri-Beri 0 

L  Miscellaneous 38 


Total. 


Miscellaneous. 


185 

f  Suicide 27 

Old  Age 37 

Accident 51 

Murder 8 

Miscellaneous 5 


Total. 


128 


Cuba 
ami  Brazil. 

76 

7 

28 
21 

132 

130 
56 
24 

210 

170 

64 

38 
42 
25 

105 

3 

7 
53 

4 

73 
25 

58 
27 

250 

26 

3 
22 

9 

9 

69 


While  part  of  the  difference  in  the  distribution  of  deaths  is  probably  due  to 
imperfect  diagnosis,  another  part  is  undoubtedly  due  to  the  climatic  and  sanitary 
conditions  prevailing  in  these  countries.  The  diseases  of  the  circulatory  organs 
were  all  put  under  one  heading — "Heart  Disease,  etc." — because  it  was  too 
difficult  to  make  any  satisfactory  differentiation.  Some  of  the  causes  of  death 
remind  me  of  the  verdict  of  the  Welsh  jury,  who  were  called  upon  to  give  the 
cause  of  death  of  a  man  who  had  died  very  suddenly.  The  doctor  was  unable  to 
determine  the  cause,  and  being  a  very  conscientious  man  he  refused  to  assist  the 
jury,  who,  liowever,  found  a  way  out  of  the  difficulty  by  certifying  that  the  man 
hnd  died  "by  the  hand  of  God."  In  the  cau.ses  of  death  in  the  Tropics  under 
"Heart  Disease,  etc."  the  "etc."  would  stand  for  "died  by  the  hand  of  God." 
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It  will  be  noted  that  the  proportion  of  deaths  from  consumption  is  distinctly 
higher  in  the  Tropics  tlian  in  the  United  States.  Taking  into  account  the  Iiigher 
death  rate  in  the  former,  this  means  that  the  rate  of  mortality  from  consumption 
in  the  tropics  is  2;  times  the  rate  in  the  United  States.  On  the  other  hand,  it 
should  be  borne  in  mind  that  in  the  tropics  any  kind  of  wasting  disease,  such  as 
pernicious  anaemia,  would  probably  be  included  under  the  heading  of  "Consump- 
tion." The  proportion  of  deaths  from  malarial  fever  seems  to  be  much  higher  in 
Cuba  and  Brazil  than  in  the  United  States,  while  the  reverse  holds  good  in  regard 
to  typhoid  fever.  If  tiie  two  are  combined,  there  is  not  a  great  deal  of  difference 
between  the  distribution  in  the  United  States  and  the  Tropics  from  these  diseases. 
A  noteworthy  incident  is  the  small  number  of  deaths  from  old  age  in  Cuba  and 
Brazil, — a  fit  comment  on  the  mortality  in  these  countries.  The  proportion  of 
deaths  from  accident  and  other  violent  causes  is  much  higher  in  the  United  States 
than  in  Cuba  and  Brazil,  while  the  proportion  of  suicide  is  about  the  same.  On 
the  whole,  the  difference  in  the  distribution  of  deaths  in  the  above  table  is  not  so 
great  as  might  have  been  expected. 

Mk.  Torrey  :  Mr.  Messenger's  paper,  presented  at  our  last  meeting,  and 
which  deals  entirely  with  the  actual  deaths  according  to  locality  and  the  cause  of 
death,  does  not  permit,  I  think,  of  any  extended  comment. 

The  ratio  of  deaths  by  various  diseases  in  the  different  sections  of  the  country 
agrees,  as  a  whole,  with  what  we  would  expect.  There  are,  however,  a  few 
exceptions,  and  it  is  to  these  exceptions  that  I  shall  confine  myself,  and  will  treat 
them  in  the  order  of  wliat  I  think  is  their  divergence  from  the  truth. 

I  cannot  understand  the  large  preponderance  of  deaths  from  appendicitis  in  the 
North  as  compared  with  the  South  (see  Class  6),  and  believe  that,  while  the 
difference  in  percentage  is  partly  due  to  the  paucity  of  numbers,  still  it  is  primarily 
due  to  the  fact  that  appendicitis  is,  comparatively  speaking,  a  brand-new  disease, 
and  is  indulged  in  mainly  by  residents  of  the  large  cities  in  the  North,  and  when 
a  countryman  south  of  the  Mason  and  Dixon  Line  has  the  disease,  it  often  goes 
by  some  other  name,  and  he  either  gets  well,  or  dies  in  blissful  ignorance  of  the 
fact  that  he  was  fashionable  and  had  appendicitis.  Therefore,  it  is  safe,  I  think, 
to  put  down  a  large  part  of  this  difference  in  the  ratio  of  deaths  from  appendicitis 
between  the  sections,  to  faulty  diagnosis,  and  also  to  faulty  nomenclature. 

The  much  higher  percentage  of  deaths  from  Bright' s  Disease  in  the  South,  as 
compared  with  the  North  (see  Table  T),  is  also  due,  I  believe,  to  the  same  cause. 
Ortainly  one  would  expect  the  contrary  to  be  the  case,  for  the  people  of  the  South 
lead,  as  a  whole,  a  less  strenuous  life  than  they  do  in  the  North,  and  owing  to  the 
warmth  of  the  climate  they  perspire  much  more  freely,  and  do  so  during  a  larger 
portion  of  the  year,  than  the  people  up  North  ;  and  we  all  know  that  free  per- 
spiration tends  to  eliminate  from  the  system  many  poisons  that  cause  Bright' s 
Disease.  Possibly,  if  a  thorough  knowledge  of  the  microscope  was  a  little  more 
prevalent  in  the  South,  we  would  not  have  quite  so  many  cases  of  death  reported 
as  Bright' s  Disease. 

Table  No.  4  shows,  for  the  North,  a  percentage  of  deaths  from  Heart  Disease, 
almost  twice  as  great  as  that  in  the  South,  and  while  we  would  naturally  expect  a 
somewhat  higher  percentage  in  the  North,  still  it  would  appear  as  though  some- 
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tiling  was  wrong,  as  the  difTcrcncc  is  so  great,  and  I  believe  that  this  is  another  case 
where  the  percentage  is  largely  afTected  hy  faulty  noiiienclatm-e  regarding  the  causes 
of  deuth,  and  believe  that  quite  a  large  n\unberof  cases  which  were  reported  in  the 
North  as  having  died  of  Heart  Disease,  really  had  their  origin  in  Bright's  Disease. 
If  we  could  get  at  the  actual  cause  of  death  of  all  the  cases  which  were  reported  as 
Bright's  Disease  in  the  South,  and  as  Heart  Disease  in  the  North,  I  believe  that 
the  percentages  of  the  two  sections  would  not  be  very  far  ajjart,  and  would  show 
only  a  slightly  higher  percentage  in  the  North  for  both  cases. 

The  larger  percentage  in  the  South,  of  death  from  ty])hoid  and  other  fevers, 
than  in  the  North,  (see  Table  1)  is  what  we  would  expect,  due  to  sanitary  condi- 
tions, and  also  to  the  fact  that  the  knowledge  is  not  so  general  in  the  South  as  in 
the  North,  that  good  nursing  and  proper  feeding  are  the  principal  requisites  in  a 
typhoid  case.  In  the  future,  I  believe  that  the  death  rate  from  typhoid  in  the 
North  and  in  the  South  will  more  nearly  approach  each  other. 

There  is  one  other  point  that  I  would  like  to  call  your  attention  to,  namely  : 
that  in  drawing  any  deductions  from  the  percentages  in  Table  2,  we  should  h)ear 
in  mind  that  the  decrease  in  perccnta.ges  of  deaths  from  digestive  diseases  and 
increase  in  the  percentages  of  deaths  from  violent  causes  are  both  really  greater 
than  shown,  owing  to  the  fact  that  the  deaths  in  the  earlier  years  are  also  figured 
in  the  percentages  for  the  later  years. 
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Addri:ss  of  the  President, 

R.    W.    WEEKS, 

AT    THE   OPENING   OF    THE   AnNUAL    MeETING, 

May  17th,  1906. 


Fellows  and  Associates  of  the 

Actuarial  Society  of  America  : 

Gentlemen : — It  is  safe  to  say  that  no  member  of  the  Society  has 
known  a  dull  moment  since  we  last  assembled  here.  The  seven 
months  intervening  have  been  filled  with  a  rapid  succession  of  events 
deeply  concerning  all  of  us.  Of  all  these  events  perhaps  the  most 
important  is  the  legislation  just  adopted  by  the  State  of  New  York, 
upon  life  insurance.  I  wull  not  at  this  time  undertake  to  characterize 
this  legislation  ;  indeed  so  much  of  it  is  of  the  nature  of  experiment 
that  it  is  too  soon  to  say  with  any  confidence  whether  it  is  good  or  bad. 
Even  the  authors  of  the  legislation  cannot  themselves  tell  with  any 
well  grounded  confidence  what  its  results  will  be. 

One  thing  we  can,  however  say, — it  might  have  been  worse. 
Furthermore,  it  would  have  been  worse  but  for  the  action  taken  by 
our  own  fraternity.  It  was  delightful  to  see  what  capacity  for  strong 
and  united  action  was  latent  in  our  ranks, — a  capacity  which  had 
doubtless  been  created  by  the  habit  of  fellowship  in  our  own  Society. 
As  a  Society  we  could  of  course  do  nothing,  and  what  was  done  will 
not  appear  in  the  Society's  Transactions.  The  action  taken  was,  how- 
ever, so  vital,  and  so  useful,  and  reflects  so  much  credit  upon  our 
profession  that  I  feel  it  will  not  be  out  of  place  for  me  to  speak  of 
it  at  some  length,  and  thus  to  give  it  the  permanent  record  which  it 
deserves. 

It  was  Mr.  Wm.  A.  Marshall  of  the  Home  Life  to  whom  the  happy 
thought  occurred  of  in%nting  his  actuarial  l)rethren  to  a  conference 
upon  the  impending  legislation.  Twenty-six  actuaries  came  at  his 
invitation,  and  in  company  with  President  Ide  of  the  Home  Life,  dis- 
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cussed  tlie  ;^ituation,  Mr.  St.  Joliii  being  elected  Chairinjui,  and   Mr. 
A.  Hunter,  Secretary.     The  actuaries  present  were  : 

Messrs.  Barker,  J.  M.  Craig,  J.  D.  Craig,  Dow,  Fackler,  Fulirer, 
Oaylord,  Gibl),  J.  K.  Gore,  Grow,  Hunter,  Lunger, 
MeClintoek,  Marshall,  Messenger,  Moir,  Khodes,  St.  John, 
Sartelle,  Sheppard,  Smith,  Tatlock,  Torrey,  Van  Cise, 
AVeeks,  and  Welch. 

After  the  freest  discussion  of  every  point,  a  remarkable  unanimity 
of  sentiment  developed,  to  the  extent  that  not  an  opposing  vote  was 
cast  to  any  one  of  the  resolutions  adopted.  These  resolutions  con- 
demned five  several  propositions  contained  in  the  proposed  legislation, 
and  found  that  one  other  proposition  required  amendment.  The 
meeting  voted  that  the  Chairman  should  appoint  a  Committee  of  seven 
of  those  present  to  confer  with  the  Committee  of  the  Legislature  of  New 
York,  known  as  the  Armstrong  Committee,  and  with  its  Counsel  and 
Consulting  Actuary,  upon  the  features  of  the  proposed  legislation  which 
required  discussion.  The  Chairman  appointed  as  the  Committee, 
Mes.srs.  Barker,  Gore,  Moir,  Rhodes,  Sartelle,  Torrey  and  Welch,  and 
Mr.  Hunter  was  requested  to  act  as  the  Committee's  Secretary.  The 
Committee  appointed  Mr.  Welch  as  Chairman,  and  held  long  sessions 
in  New  York  and  Albany  formulating  and  arguing  objections  and  also 
suggesting  changes  in  the  text  of  the  bill  to  do  away  with  the  objec- 
tionable features.  At  the  public  hearings  given  by  the  Armstrong 
Committee  in  the  Assembly  Chamber  at  Albany,  the  members  of  the 
Actuaries  Committee  severally  spoke  on  behalf  of  the  various  points  of 
criticism,  and  Messrs.  Welch  and  Rhodes  were  selected  to  appear  before 
the  Legislative  Committee  afterwards  in  private  session,  and  discuss  at 
greater  length  the  desirable  changes.  Very  great  credit  is  due  to  these 
two  actuaries  for  the  material  improvements  which  were  made  in  the 
bill  after  the  various  hearings.  I  especially  wish  to  put  upon  record 
an  expression  of  the  highest  appreciation  of  the  services  of  Mr.  Rhodes. 
He  and  I  had  already  appeared  together  at  a  conference  of  Governors, 
State  Insurance  Superintendents,  and  Attorneys-General  in  Chicago  in 
FebruaiT  last,  and  Mr.  Rhodes  had  there  sho^vn  himself  a  man  of 
remarkable  clear-mindedness  and  magnanimity.  It  is  fitting  that  this 
Society  should  express  its  cordial  regard  for  Mr.  Rhodes  in  any  manner 
within  our  power.  Any  honor  which  we  may  do  to  him  will  reflect 
equal  honor  upon  ourselves,  and  any  advantage  which  it  might  be  to 
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him  to  become  formally  one  of  our  fraternity  would  be  less  than  the 
advantage  we  should  secure  through  his  fellowship. 

The  following  suggestions  made  by  the  actuaries  were  adopted  fully 
or  partially  in  the  final  draft  of  the  bills  as  passed  : 

The  restrictions  as  to  distribution  of  surplus  were  made  to  affect 
companies  of  other  states  only  so  far  as  concerns  their  policies  issued  in 
the  State  of  New  York. 

The  restrictions  as  to  the  amount  of  contingency  reserve  or  undivided 
surplus  which  companies  are  to  be  allowed  to  hold  were  liberalized,  and 
were  confined  to  New  York  companies. 

The  rule  for  minimum  surrender  values  was  made  more  rational  and 
was  confined  to  the  companies  of  New  York  State. 

The  attempt  to  dictate  the  relative  loading  in  the  premiums  of 
Ordinary  Life  and  other  plans  of  insurance  was  abandoned. 

The  drastic  provision  imposing  an  impracticable  limit  upon  the 
expenses  incurred  in  procuring  new  business  was  very  greatly 
liberalized. 

The  requirement  upon  the  State  Superintendent  to  make  triennial 
examinations  of  the  companies  was  confined  to  New  York  State 
companies. 

The  prohibition  of  participating  and  non -participating  insurance  by 
the  same  company  was  not  imposed  upon  the  companies  of  other  states 
except  as  regards  their  business  in  the  State  of  New  York. 

Many  of  the  suggestions  regarding  the  Standard  Policy  Form  were 
adopted. 

A  careful  study  of  the  suggestions  made  by  the  actuaries  and  of  the 
changes  made  in  the  bill  shows  that  only  one  of  the  cardinal  criticisms 
of  the  actuaries  was  disregarded, — this  being  their  objection  to  the 
prohibition  of  deferred  dividend  business.  The  work  of  the  actuaries 
was  a  very  great  element  in  the  transformation  of  the  proposed  legisla- 
tion from  its  original  impracticable  form  to  a  form  which  is  at  least 
workable  ;  and  I  feel  that  this  great  practical  achievement  by  a  body 
of  professional  men  is  a  matter  for  just  pride, — a  crowning  glory  in  the 
life  of  our  beloved  Society. 

We  life  insurance  men  feel  somewhat  as  if  we  had  been  through  an 
earthquake,  and,  like  the  San  Franciscans  of  to-day,  we  cannot  help 
asking  ourselves — What  of  the  future  ?  What  of  the  near  future,  and 
what  of  the  far  future  ?  Will  such  shakings  recur,  and  what  will  the 
end  be  ?  Will  this  new  impulse  of  the  State,  to  interfere  in  corpora- 
tion matters,  go  on  and  extend,  and  will  the  interference  become  more 
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and  more  dra«!tic,  and  tn  what  final  slato  will  the  impulse  drive  tlie 
institution  of  life  insurance?  Or.  will  the  institution  itself  some  time 
be  brought  to  an  end  ? 

To  you  it  is  not  necessary  to  say  that  life  insurance  exists  for  a 
certain  definite  object,  and  that  that  object  is  not  the  paying  of  salaries 
to  oflicers.  It  is  not  even,  as  the  heathen  vainly  imagine,  the  paying 
of  dividends  to  policy-holders.  Life  insurance  is  an  economic  device, 
the  function  of  which  is  to  divert  certain  quantities  of  food,  clothing 
and  shelter  from  those  who  would  not  suffer  from  want  of  such  quanti- 
ties, to  a  certain  section  of  those  who  would.  Such  is  it?  purpose  in 
the  life  of  the  world  ;  but  life  insurance  is  a  method  indirect,  cumbrous 
and  incomplete  of  fulfilling  the  econojnic  need  it  purports  to  meet. 
Another  method  of  carrying  on  this  economic  function  may  without 
difficulty  be  conceived  of — a  method  which  would  be  complete,  simple 
and  direct.  This  being  so,  it  is  likely  that  such  a  method  will  sooner 
or  later  supplant  the  present  crude  device  known  as  life  insurance, — as 
likely  as  that  when  an  inventor  had  once  thought  out  a  simple  machine, 
it  would  drive  out  the  clumsy  machine  of  his  first  devising. 

What  I  have  said  of  life  insurance  is  equally  true  of  all  corporations  ; 
corporationism  itself  is  an  indirect  form  of  organization  for  the  pro- 
duction of  the  things  needed  by  the  people  of  the  country,  and  a  very 
indirect  and  cruelly  incomplete  device  for  distributing  the  things  made 
to  those  who  need  them.  It  is  easy  to  conceive  a  method  by  which  the 
things  needed  could  be  made  by  concerted  action  of  all  and  be  dis- 
tributed by  a  rule  which  should  leave  out  no  one.  There  are  of  course 
many  objections  to  such  an  imagined  method,  but  it  is  not  likely  that 
these  objections  will  permanently  avail  to  prevent  its  being  brought 
into  action.  They  will  sooner  or  later  be  broken  down  by  the  pressure, 
more  and  more  overwhelming,  of  that  vast  mass  who  will  conceive  that 
they  are  to  be  bettered  by  the  change,  reinforced  by  the  lovers  of  order 
and  of  justice  who  feel  that  a  working  system  embodying  the  principles 
of  justice  and  order  could  be  set  up  and  would  last,  given  a  strong 
enough  determination. 

If,  then,  in  the  days  to  come,  the  Zeit  Geist  shall  confirm  this  fore- 
cast, the  actuary,  as  he  is  now  known,  will  cease  to  be.  The  expert  in 
rates  of  mortality  will  still  be  needed,  but  hardly  that  special  expert 
whose  art  is  to  combine  pecuniary  values  with  life  probabilities.  Still, 
it  would  be  premature  now  to  sing  the  swan-song  of  the  actuary  ;  the 
youngest  of  us  will  doubtless  live  out  his  time  in  life  insurance,  though 
he  is  likely  to  meet  many  an  upheaval  before  his  career  is  over.     As, 
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in  these  doubtful  days,  we  sometimes  cheer  ourselves  with  the  thought 
that,  wheu  all  is  said,  life  insurauce  is  really  a  blessing  to  mankind,  so 
let  us,  as  we  look  forward,  believe  that  when  life  insurance  ceases,  it 
will  cease  only  because  a  greater  blessing  is  ready  to  come  in  its  place. 
Reassurances  such  as  these,  following  misgivings  as  to  ideals  likely 
to  be  demolished  by  Democracy,  are  expressed  by  Lowell  in  his  poem, 
"The  Cathedral." 

"Shall  this  self-maker  with  the  prying  eyes, 
This  creature  disenchanted  of  respect 
By  the  New  World's  new  friend,  Publicity, 
Whose  testing  thumb  leaves  everywhere  its  smutch. 
Not  one  day  feel  within  himself  the  need 
Of  loyalty  to  better  than  himself, 
That  shall  ennoble  him  with  the  upward  look  ? 

Shall  he  divine  no  strength  unmade  of  votes. 

Inward,  impregnable,  found  as  soon  as  sought, 

Not  cognizable  of  sense,  o'er  sense  supreme? 

Else  were  he  desolate  as  none  before. 

His  holy  places  may  not  be  of  stone. 

Nor  made  with  hands,  yet  fairer  far  than  aught 

By  artist  feigned  or  pious  ardor  reared. 

Fit  altars  for  who  guard  inviolate 

God's  chosen  seat,  the  sacred  form  of  man. 

Doubtless  his  church  will  be  no  hospital 

For  superannuate  forms  and  mumping  shams. 

No  parlor  where  men  issue  policies 

Of  life  assurance  on  the  Eternal  Mind, 

Nor  his  religion  but  an  ambulance 

To  fetch  life's  wounded  and  malingerers  in, 

Scorned  by  the  strong  ;  yet  he,  unconscious  heir 

To  the  influence  sweet  of  Athens  and  of  Rome, 

And  old  Judea's  gift  of  secret  fire, 

Spite  of  himself  shall  surely  learn  to  know 

And  worship  some  ideal  of  himself." 

Lowell's  dreads  and  his  hopes  are  already  a  little  antiquated,  but 
the  spirit  in  which  he  faces  the  future  is  wholesome,  and  he  has  a 
suspicion  of  the  truth  spoken  by  another — ' '  The  cure  for  the  evils  of 
democracy  is  more  democracy  ! ' ' 
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Abstract  from  the  Minutes  of  the  Annual  Meet- 
ing OF  THE  Actuarial  Society  of  America, 
held  in  New  York,  N.  Y.,  on  Thursday,  May 
17th,  and  Friday,  May  18tii,  190r5. 


CoLLixiE  Room,  Hotel  Astor, 

New  York,  May  17tb,   1906,   11.00  a.  m. 

Tlie  meeting  was  called  to  oi-der  by  the  President,  Mr.  Weeks. 

FELLOWS  PRESENT. 

Alsop,                                 Hunter,  R.  G.  Pierson, 

Barker,                             Hutcheson,  Richter, 

Carpenter,                        Ireland,  Sanders, 

Craig,  J.  D.                       Joffe,  Sanderson, 

Craig,  J.  M.                      Johnston,  Sartelle, 

Dawson,                             Kirkpatrick,  Sheppard, 

De  Boer,                            Lee,  Smith,  W.  S. 

Fackler,  E.  B.                  Linzmeyer,  Stilwell, 

Fackler,  .D.  p.                 Macaulay,  Strong, 

Flynn,                                Macdonald,  Tatlock, 

Gaylord,                           McClintock,  Torrey, 

Gore,  J.  K.                        Marshall,  W.  A.             Van  Cise, 

Graham,  VV.  J.                 Messenger,  Weeks, 

Hall,  C.  C.                       Moir,  Wegenast, 

Hall,  S.  S.                        Morris,  E.  B.  Welch, 

Hann,                                 Nichols,  Wells, 

Henderson,                       Ogden,  Wing, 

PIUBBELL,                                       PaPPS,  WOOD, 

Hunter,  A.                       Peiler,  Young. 


ASSOCIA TES  A  TTENDING. 


Allstrom, 

Angell, 

Blehl, 

Brown, 

Cathles, 

Cole, 

Davenport, 

Dickenson, 

Dow, 

Emery, 


Forbes, 
Foster, 
Gamwell, 

GiBB, 

Graham,  Geo. 
Hammond, 
Hughes,  C. 
Jackson, 
Kaufman, 


McKechnie,  J.  B. 
McKellar, 
Morris,  W.  O. 
Niven, 
Jr.  Phillips, 

Walker, 

Washburne,  a.  C. 
w^asiiburn,  j.  h. 
Woodward,  J.  H. 
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After  the  roll  had  been  called,  a  quorum  of  Fellows  being  present, 
the  President  of  the  Society  delivered  an  address  (see  page  277). 

The  minutes  of  the  meeting  held  October  19th,  1905,  were  approved 
as  printed  in  the  Transactiojis. 

The  Secretary  then  read  an  abstract  of  the  proceedings  of  the  Council, 
including  a  list  of  the  names  of  those  who  had  passed  the  recent 
examinations  for  admission  to  the  Society  as  Fellow  or  as  Associate. 

On  motion  of  Mr.  Van  Cise,  the  proceedings  were  approved  as 
reported. 

The  Treasurer  then  presented  his  report  which,  on  motion  was 
accepted  and  ordered  to  be  placed  on  file. 

The  next  order  of  business  being  the  election  of  officers,  the  Presi- 
dent, Mr.  Weeks,  being  eligible  to  re-election,  announced  to  the 
Society,  that  on  account  of  the  unusual  pressure  of  work  thrown  upon 
him  by  the  existing  conditions  in  the  life  insurance  world,  it  would  be 
impossible  for  him  to  serve  if  re-elected.  He  thanked  the  Society  for 
having  chosen  him  President  once,  but  asked  that  his  name  be  not 
considered  for  re-election. 

Successive  ballots  were  then  taken  resulting  in  the  election  of  officers 
and  members  of  Council  as  follows  : 

President Daniel  H.  Wells. 

First  Vice-President John  K.  Gore. 

Second  Vice-President Archibald  A.  Welch. 

Secretary Arthur  Hunter. 

Treasurer David  G.  Alsop. 

Editor  of  the  Transactions Clayton  C.  Hall. 

r  William  C.  Macdonald, 

Members  of  the  Council  to  serve  until  1909 )  Henry  Moir, 

(^  WiLLiAJi  A.  Marshall. 

At  half-past  one  o'clock  the  Society  took  a  recess  until  half-past  two 
o'clock. 

Afternoon  Session,  May  17th,  1906,  2.30  p.  m. 

At  the  afternoon  session  the  regular  order  of  business  was  suspended 
and  a  discussion  was  held  upon  the  scope  and  practical  working  of 
recent  legislation  in  New  York,  regulating  the  business  of  life  insurance. 

After  the  discussion  the  Society  adjourned  to  reassemble  informally 
at  dinner  in  the  evening,  and  to  meet  for  business  the  next  day,  May 
18th,  at  9.30  a.  m. 


2<S4 

SECOND   DAY. 

May  18th,  1906,  9.30  a.  m. 

The  meeting  having  been  convened  ^vith  President  Weeks  in  the 
chair,  the  first  business  in  order  \vix.<!  the  consideration  of  a  proposed 
amendment  to  the  constitution  of  which  due  notice  had  been  given, 
lowering  the  prescribed  age  for  the  admission  of  Associates  and  Fellows 
respectively. 

After  discussion,  the  proposed  amendment,  was,  when  put  to  the  vote, 
defeated. 

On  motion  the  regular  order  of  business  was  suspended,  and  the 
discussion  of  the  effect  of  recent  legislation  in  New  York  was  resumed. 

At  one  o'clock  p.  m.  the  meeting  adjourned  having  first  directed  by 
resolution  that  the  papers  which  had  been  prepared  for  this  meeting, — 
three  of  which  had  been  printed  in  advance  and  distributed  to  the 
members,  and  the  fourth  presented  in  abstract,  — and  the  written  discus- 
sions of  papers  presented  at  the  last  meeting  of  the  Society,  should  be 
printed  in  the  Transactioiu. 

The  following  resolution  was  also  adopted  : 

Resolved,  that  the  thanks  of  the  Society  be  tendered  our  retiring 
President,  Mr.  Weeks,  for  the  extremely  able  manner  in  which  he  has 
presided  over  our  meetings  during  the  past  year,  with  the  sincere 
regret  that  his  increased  official  duties  prevented  his  acceptance  of  a 
re-election. 

Arthur  Hunter, 

Secretary. 


CORRIGENDA. 


Vol.  IX,  p.  144,  17th  line  from  top.     For  end  read  beginning, 
"  "       2d  line  from  bottom.     For  (1  +  J)  read  (1  -{ 

"        p.  145,  formula.    For   — ^'dz+ n  read   +  ^dx+n. 


1906 


Assets,  $151,663,4rr.29 


1906 


Statement,  for  the  Year  Endiug^  Dec.  31,  1905, 


-OF    THE  — 


Metropolitan   Life  Insurance  Company. 

(iNtOKroUATEI)    I!Y    TUK   STATIC   OK    SKW    YORK.) 

"The  Company  OF  the  People,  BY  the  People,  FOR  the  People." 


ASSETS. 

United  States,  City  and  R.  R. 

Bonds,  and  Stocks 

Bonds  and  Mortgages 

Keal  Estate 

Demand  Loans  on  Collateral, 

Cash 

Loans  to  Policy-holders 

Premiums,   deferred,  and  in 

course  of  collection  (Net)... 
Accrued  Interest,  Rents,  etc.. 


•79,629,477.18 

38,062,610.75 

17,495,905.30 

3,747,285.50 

4,183,912.16 

3,703,554.50 

3,826,755.63 
1,013,976.27 

?151, 663,477. 29 


LIABILITIES. 

Reinsurance  Fund  and  Spec- 
ial Reserves 8132,705,296.00 

Dividends  Apportioned,  pay- 
able 1906,  on  Non-participa- 
ting Industrial  Policies 681,942.00 

Same  on  Participating  Policies 

Intermediate  Branch 621,081.00 

Same  on  Participating  Policies 
Ordinary  Department 26,726.79 

(.,Vo<f— Nearly  all  the  Ordinaiy 
Policies  of  the  Co.  arc  Non- 
participiiting  Policies  issued 
at  low  rales  of  premium.) 

Contingent  Dividi-nd  Fund, 
Intermediate  Branch 299,768.48 

All  other  Liabilities 1,147,084.06 

Capital  and  .Surplus 16,181,578.96 


?151, 663,477.29 


COMPARISONS,  ETC. 


Income  in  1905 g61,.531,588.49 

Gain  over  1904 5,545,831.58 

Increase  in  Assets  during  1905,  23,569,162.05 
Gain  over  Corresponding  Item 

in  1904 1,131,158.41 

Sunilusin  1905 16,181,578.96 

Increase  over  1904 1,346,358.97 

New  Insurances  Issued  in  1905 
as  follows : 

^'"'d'kpt.'''''}  5323,-547,732.00 


^''dept^^'    }     134,709,960.00  g4.;8_257,692.Q0 

Total  Outstanding  Insurance 
December  31,  1905 $1,596,509,769.00 


The  Daily  Average  of  the  Company's 
business  during  19u5  was : 


No.  of  Policies  in  Force  Dec- 

ber31,  1905 8,596,705 

(More  than  that  of  any  other 

Company  in  America,  aud  more 

than  that  of  all  othere  combined, 

le.<s  one.) 

Ordinary  Insurance  placed 
and  paid  for  in  1905 3106,686,150.00 

Net  Gain  in  No.  of  outstand- 
ing Policies  for  the  Year....  566,799 

Number  of  Policy-Claims  paid 

in  1905 120,502 

(Averaging  one  for  every  min- 
ute and  a  (juaner  of  eacli  busi- 
ness (lay  of  S  hours. ) 

Amount  paid  on  the  Above...  S15, 493,495.06 
(Averaging  $105.S3  a  minute 

of  each  bu.sinessday  of  t>  hours.) 

Policy-Claims,  Dividends  and 
Surrender- Values  paid  Pol- 
icy-holders in  1905  plus  ad- 
dition to  Resei-ve 537,755,428.59 

Paid  Policy-holders  since  or- 
ganization, plus  amount  now 
invested  for  their  security..  §318,264,084. 12 

395  per  day  in  Number  of  Claims  Paid. 
6,972  per  day  in  Number  of  Policies  Is.sued. 
§1,502,484.00  per  day  in  New  Insurance  Written. 
$123,788.29  per  day  in  PajTneuts  to  Policy-holders  and 

addition  to  Reserve. 
$77,275.94  per  day  in  Increase  of  Assets. 


GROWTH   IN  TEN 

YEAR  PERIODS. 

Year 

Income 
for  the  Year 

Assets 
at  End  of  Year 

f^urplus 
at  End  of  Year 

No.  of  Policies      Outstanding 

in  Force               Insurance 
at  End  of  Year   at  End  of  Year 

Dec.   31,   1885  1       $3,528,877.39 

1895          19,386,613.82 

"        1905  1       61,531,588.49 

$2,784,954.01 
2.5,592,00.3.78 
151,663,477.29 

$706,382.41 
4,477,030.71 
16,181,578.96 

833,915  I       $96,497,237.00 
3,482,099  !       442,6.32,913.00 
8,596,705  1    1,596,509,769.00 

JOHN  R.  HEGESIAN, 
HALEY  FISKE, 
GEORGE  H.  GASTON, 
GEO.  B.  WOODWARD 
FRANK  0.  AYERS, 
JAMES  M.  CRAIG, 
JAMES  S.  ROBEIiTS, 
JOHN  R.  HEGEMAN, 
FRED'K  H.  ECK 


John  R.  Hegeman, 
Silas  B.  Dutcher, 
Thomas  L.  James, 
Edward  C.  Wallace, 


OFFICERS : 

President        J.  J.  THOMPSON,  Cashier  and  Asst.  Secretary 
T.  R.  RICHARDSON,  Assistant  Secretary 

F.  F.  TAYLOR,  Assistant  Secretary 

STEWART  L.  WOODFORD,  Counse"l 

THOS.  H.  WILLARD,  M.D.,  Medical  Director 
AUG.  S.  KNIGHT  M.D.,  Medical  Director 
W.  S.  .AIANXERS,  M.D.,  As.st,  Medical  Director 
E.  JNI.  HOLDEN,  M.D.  Asst.  Medical  Director 
ER,  Comptroller  I.  J.  CAHEN,  Manager  Ordinary  Department 

DIRECTORS  : 

Joseph  P.  Kuapp,  Benj.  DeF.  Curtiss, 

Haley  Fiske,  Frank  H.  Major, 

George  H.  Gaston,  John  A.  McCall, 

Stewart  L.  Woodford,      James  M.  Craig, 
John  W.  Hollenback. 


Vice-Pre.sident 

Second  Vice-President 

Third  Vice-President 

Fourth  Vice-President 

Actuary 

Secretarj- 

Jr.,  Assistant  Secretary 


George  B.  Woodward, 
John  R.  Hegeman,  Jr., 
Thomas  G.  Ritch. 
Thomas  H.  Hubbard, 


THE- 


PENN  MUTUAL 

Life  Insurance  Company 

OF     PHII.  ADELPHI  A,     PA. 


IIAKUY  F.  WEST,  ::::::  President 
(;i;()1;(;E  K.  JOIINSON,  :  -.  Vice-President 
i.INCOl.N  K.  I'ASSMOKi:,  2d  Vice-President 
WIIJ.IAM  H.  KIN'GSLKY,  Scc'y  and  Treas. 
.IICSSIC  J.  BARKKK,  :  :  :  :  :  Actuary 
JUIIK  W.  IIAMKR,  Manager  of  I>oaii  Dcpt, 
UENKY  C.  LIPPINX'OTT,        Mgr.  of  Agencies 


GROSS  ASSETS,  January   1,   1906 , $76,344,511.61 

Surplus  Accumulated  upon  Special  Forms  of  Policies 5,004,235.58 

Surplus  for  all  other  Contingencies 5,077,134.01 

TOTAL  SURPLUS 10,081,369.59 


% 


HE  PENN  is  purely  MUTUAL.     Insurance  is  furnislied  at  exact  cost.     Its 
factors — mortality,   interest  and  expense — have  all  been  highly  favorable 
in  this  Company.     All  policies  are  absolutely  NON-FORFEITABLE  for 
reserve  value,  the  latter  being  applied  to  "  EXTENSION '[  or  to  "PAID-UP,^ 
as  may  be  desired.     Its  policies  are  free  from  technicalities   and  are  INCON- 
TESTABLE one  year  from  date.     Cash  or  loan  values. 


THE  UNITED  STATES     i^heoty 

CF  NEW 


1    I    LIFE  INSURANCE 


V    COMPANY 


YORK 
1850—1906 


JOHN  P.  MUNN,  M.  D.,  President 

FINANCE   COMMITTEE: 

JAMES   R.  PLUM Leather 

CLARENCE    H.   KELSEY,  Pres.  Title  Guarantee  and  Trust  Co. 
WILLIAM   H.   PORTER Pres.  Chemical  National  Bank 


/jXOOD  men,  whether  experienced  in  life  insurance  or  not,  may  make  direct 
\^  contracts  with  this  Company,  for  a  limited  territory  if  desired,  and_  secure 
for  themselves,  in  addition  to  first  year's  commission,  a  renewal  interest 
insuring  an  income  for  the  future.  Address  the  Company  at  its  Home  Office, 
No.  277  Broadway,  New  York  City. 


Paid  to  Policy=holders  in  1905  .    $1,303,446.86 


nr?^  GERMANIA  LIFB 

INSURANCE     COMPANY 


Founded  by  HUGO  WESENDONCK  in  1860 


HOME  OmCE 

20  Nassau  Street,  New  York  City 

European  Branch  Office 
Behrenstrasse  8,  Berlin,  Germany 

(ESTABLISHED,   IIT  1868) 


*TT'GEKTTEvS  in  all  the  larger  Cities  of  the  United 
gJpL^     States  of  America  and  of  the  German  Empire ; 
also   in   Austria-Hungary,  Belgium,    Denmark, 
France,  Holland  and  Switzerland 


CORNELIUS  DOREJrUS,  President 

HUBERT  CILLIS,  Vice-President 

MAX  A.  WESENDONCK,  Second  Vice-President 

JOHN  FUHREK,  Actuary 

CARL  HEYE,  Secretary 


ORGANIZED    1851. 


ilerks|)tre  Eife  Snsurante  Co. 


PITTSFIELD,    MASS. 


ISSUES 


ALL  IMPROVED  FORMS  OF  LIFE  AXD 
ENDOWMENT      INSURANCE      POLICIES 


JAMES  W.   HULL,  President. 
JAMES  M.  BARKER,  Vice-President.         JAMES  M.  LEE,  Actuary. 
THEO.  L.  ALLEN,  Secretary.  ROBT.  H.  DAVENPORT, 

Asst.  Secretary. 


M:W    YORK     LIFE    l\Sl  RANCE 

ALEXANDER    E.   ORR,   President 

BALANCE   SHEET,   JANUAKY    1,    llMMi 


CO. 


ASSKTS 

Government,  State,  City,  County 
and  other  Bonds  (market 
value,  S:i2.'l,445,;te7),  cost  value 

Dec.  31,  I'JOr. $317,996,aJ5 

(Ci)tnpauy  does  not  include  in 
Asseln  the  excess  ^5,+4S,472  of 
market  value  of  Bonds  owned 
over  cost. ) 

Bonds  and  Mortgages   (."^TO  first 

liens) 25,586,644 

Deposits  in  475  Banks  throughout 

the  world 14,717,929 

Loans  to  Policy  holders  on  Poli- 
cies as  securitv  (reserve  value 
thereof,  ?G5,000,000) 45,406,6r)9 

Real  Estate,  23  pieces  (including 
eleven  office  buildings,  valued 
at  SlO,94O,00O) 14,021,863 

Quarterly  and  Senii-Annual  Pre- 
miums not  yet  due,  reserve 
charged  in  Liabilities 4,1.'50,174 

Premium  Notes  on  Policies  in 
force  (Legal  Reserve  to  secure 
same  80,000,000) 3,682,341 

Premiums    in    transit.     Reserve 

charged  in    Ijiabilities 4,107,578 

Interest  and  Rents  accrued 2,864,266 

Loans  on   Bonds    (market  value 

$4,242,900) 3,250,000 

Due  Company  on  account  of  re- 
insurance   56,000 


LIABII.ITIKS 


Policy 


7,y<'2,343 


Total  Assets $435,820,359 


Re-terve  I\<ct  certificate  of 

Kew  York  In.turauce  Dcpt.)..  >375,082,390 
All  other  Liabilities  on    Policie.f, 

Annuities,  Endowments,  etc. 

awaiting     presentation      for 

payment 

Jieserce  on  Policies  which 

tfie    Coiii/jany  volun- 
tarily   sets    aside    iJi 

excess  o/   tlm  State's 

requirements 87,208,412 

Reserve  to  jtroritle  Diri- 

dends      payable       to 

I'lilicij-hiihlers  durinij 

I'JOU    It /111    thereafter, 

(IS  the  jieriofls  mature: 
To  holders  of    20-Year 

Period  Policies  and 

longer 29,180,987 

To    holders  of   15-Year 

Period  Policies 5,134,418 

To   holders    of   10- Year 

Period  Policies 321,016 

To   holders    of    7-Year 

Period   Policies 128,177 

To    holders    of    .5- Year 

Period   Policies 417,068 

To  holders  of    Annual 

Dividend  Policies....      896,497 
Reserie  to  j/roi-ide  for  all 

other  contingencies.. ..  9,549,051 


Total  (not  including  S5,448,472 
excess  of  market  value  of 
Bonds  owned  over  cost) 52,835,626 


Total  Liabilities. . . . $435, 820, 359 


Income' ofl  1905 |102,6S0,.S6.^.85 

Loaned  Policy-holders  during  1905 17,164,702.71 

Paid  Policy-holders  during  190.5 40,262,0S9.83 

Increase  In  Assets  during  1H05              4.5,160,099..W 

Number  of  Policies  paid  foi  during  1905,  157,540,  representing  new  insur- 
ance of 296,640,854.00 

Outstanding  Insurance  at  end  of  1905 2,061  ,.593,886.00 

Increase  in  Insurance  ill  Force  during  190.5 132,000.000.00 

Decrease  in  e.xpenses  iu  VMir,  over  the  preceding  year  more  than           .        .  1,000,000.00 

Messrs.  Price,  'Waterhouse  C5i  Co.,  Chartered  Accountants,  of  London,  and  Messrs. 
Haskins  (&.  Sells,  Certified  Public  Accountants,  of  New   York,  who  are  malcing  an  audit 
of  the  Company's  accounts  for  1905,  have  signed  the  following  Certificate  : 
TO    THE  XEW-YORK  LIFE  IXSCRAXCE  COJfFAXr,  Xew   Yoric : 

Under  instructions  received  from  the  Committee  apjmnted  by  the  Truste.es  to  investigate  the  affairs 
of  this  Company,  we  are  conductimj  an  ezamination  and  audit  of  the  accounts  for  the  last  calendar  year, 
and  are  preparing  a  statement  of  it.i^nancial  condition  as  of  December  31,  1905. 

We  have  at  this  date  veriji'd  Ih*  follniring  assets: 

INVEST.MEXT.'i  IX  BOXDS.—  We  have  examined  and  counted  f272,465,225.19  par  value  of  the 
Bondi  mimed  by  the  Cnmpany  deposited  in  the  vaults  at  the  Home  Office,  and  have  inspected  the  documen- 
tary evidence  in  the  Company's  po.tsessiim  of  additional  Bonds  depo-nted  with  State  and  foreign  govern- 
ments amounting  Id  ^■16,58o,S42.9!»;)<Jr  valne.  These  will  in  due  course  be  verified  by  ctrtijicales  which  the 
custodians  have  been  requested  to  furnish. 

The  total  par  value  of  these  J?onrfs  i«  f319,051,068.18;  the  book  value  i*  f  317,996,895.44  and  the  market 
value,  which  we  have  verified,  is  ?323,445,.367.62. 

MORTGAGE  LOAXSOX  REAL  ESTATE.— We  have  compared  the  Real  Estate  Loans  on  Mort- 
gage with  the  documents  on  file,  consisting  of  the  Bond  and  Mortgage  given  by  the  mortgagor.  These  loans 
amount  to  $2-5,.5S6, 644.21. 

LOAX.'i  OX  COLLATERA L.—  We  have  examined  the  collateral  or  Certificates  tif  Depositoriet 
therefor  held  by  the  company  ta  lecure  these  loans,  which  amount  to  f  3,250,000.00.  The  inarkel  value 
of  the  securities  deposited  amounts  to  $4,242,900.00  ;  and 

We  Hereby  Certify  that  these  Assets  agree  with  the  books  of  the  Company  and  are  correct ;  we  are 
now  verifying  the  remainder  of  the  assets. 

PRICE,   WATERHOUSE  i:  CO.,  HASKIXS  &  SELLS, 

Chartered  Accountant.'.  fertiiird  Piiblir  Accountants. 

New  York,  Jan.  6,  1906.    By  A.  Lowes  Dickinson, F.C.A.,F.LA.,V.P.A.  (III.)   By  Elijah  W.  ."ells,  C.P.A. 

The  Company  publishes  for  information  of  its  policy-holders  a  detailed  descrip- 
tion of  its  Assets  in  pamphlet  form,  which  will  be  mailed  to  any  address  upon  request. 


The  Northwestern 
Mutual  Life  Insurance  Company 

OF  MILWAUKEE,   WIS. 


From  Annual  Statement  of  1906 


Assets,  January  1,  1906  .  .  .'     $208,417,072  72 

Liabilities,   including   S24,903,433  approximate 

Surplus  Accumulations,  held  to  meet  Tontine 

and  Semi-Tontine  Policy  Contracts  .          199,085,375  14 

General  Surplus  ....  $9,331,697  58 


Income,  1905  .  .  .  .         $39,325,259  66 

Disbursements,  1905      ....  25,871,743  88 


Loaned  on  Bond  and  Mortgage  in  1905  .         $20,516,435  80 

Loans  outstanding  on  Bond  and  Mortgage  .  99,070,301  58 


Policies  in  force  January  1,  1906  (Paid  for  Basis)  320,896 

Insurance  in  force  January  1,  1906  (Paid  for  Basis)     $764, 266, 187  00 


Percentage  of  Death  Losses  to  mean  amount  of  insurance  in 
force  for  1905,  1.04. 

The  Company  issues  policies  on  all  improved  forms. 
Limit  of  insurance  on  one  life  $100,000. 


H.  L.  PALMER  GEORGE  C  MARKHAM 

President  Vice-President 

J.    W.    SKINNER 

2nd  Vice-President 

P.  R.  SANBORN  C.  A.  LOVELAND 

3rd  Vice-President  Actuary 


THE  y^TNA  Life 

===  HARTFORD.  CONN.  ===         illStir3.IlCC 

The  Largest  Compaiiy  hi  the  World      C.OlTlllR'n  V 
WRITING  ^  -^ 

Life,  Term,  Endowment,  Accident,  Health 
and  Liability  Insurance 

Assets '.. $79,247^04  32 

Liabilities 72,172,097  51 

Guarantee  Fund,  Company's  Standard 7,075,406  81 

Guarantee  Fund,  Connecticut  Standard 9,290,722  81 

Paid  Policy  Holders  over 153,700,407  33 

MOltdAN   U.  BULKKLKV,  Presiduul 

J.   L.  EXCLI.SII.  Vice-President  C.  E.  GILBKKT,  Secretary 

FRANK  BUSHNKLL,  Agencv  Secretary  H.  W.  ST.  .JOHN,  AetuurV 

M.  H.  PEILER,  Asst.  Actuary  "  M.  B.  BRAIXARD,  Asst.  Treasurer 

W.  E.  A.  BULKELEY,  Auditor  (J.  B.  BENTLEY,  As«t.  Auditor 

AcciDEXT  AND  Liability  Department 

W.  C.  FAXON,  Vice-President 

J.  S.  ROWE,  Secretary  Liability  J.  M.  PARKER,  Jr.,  Secretary  Accident 

E.  C.  BOWEN,  Asst.  Secretary  Accident 

G.  W.  RUSSELL,  M.  D.,  Med.  Director  EDWARD  K.  ROOT,  M.  D.,  Med.  Director 

P.  H.  ING.ILLS,  M.  D.,  Assoc.  Med.  Dir.  W.  E.  DirKKRMAX.  M.  D.,  Assoc.  Med.  Dir. 

E.  A.  WELLS,  .M.  D.,  Associate  Medical  Director 
'P.  B.  MERRILL,  Superintendent  of  Agencies,  Western  Division 


North  American  Life 


ASSURANCE  COMPANY 


A  COMPANY  OF  UNEXCELLED 
FINANCIAL  STRENGTH.  SHOWING 
STEADY  and  SUBSTANTIAL  PROGRESS 


President 
J.  L.  BLAIKIE 


Vice-Presiden  ts 
JAS.  THORBURK,  M.  D. 


Secretary 
W.  B.  TAYLOR,  B.  A.,  LL.  B.  SIR  W.  R.  MEREDITH 


L.  GOLDMAN,  A.L  A.,  F.C.A.,  Managing  Director 


NEW  YORK   OFHCE,  BOREEL  BUILDING,  US  BROADWAY 


in  selecting  a  profession  that  offers  the  greatest 
prospect  of  success  should  read  the  booklet, 

**  Careers  for  t\)t  Coming  iEen." 

by  Hon.  John  F.  Dryden.  It  is  a  practical 
discussion  of  the  opportunities  offered  in  the 
field  of  Life  Insurance.     A  copy  will  be  sent, 

free,     upon     request.  ::::^::^^:::::::::^:^^:::::^:^:;;:^;^:::^-"""::::::::::::::::::"-^^ 

^\}t  J^rutienttal 

Insurance  Company  of  America 

JOHN  F.  DRYDEN,  President. 


Prudential  Agents  are  Money  Makers  •:::=:::::••::::::: 

:::::::::::::::::::::::::::::::::::::::.   QpeU   TerrltOry  fOr    EnergetlC   MCU 


OF  NEW   YORK 


Has   an   established   record   for   progressiveness,  liberality  and   clearness 

of  its  policy  contracts.     It  was  the  first  company  to 

Introduce   (March  8,   1864)   the 

Incontestable  Feature 


The  Policy 
Contract 
Guarantees 


LOANS  AT  FIVE  PER  CENT.  INTEREST 
^     EXTENDED  INSURANCE 
I      PAID-UP  VALUES 


Provision  is  also  made  for  both 

Insurance    Protection   and    Investment 


The  Union  Central  Life 
Insurance  Company 


-OF  CINCINNATI- 


ASSETS       = 
SURPLUS  = 


=     $49,756,960  07 
8,467,809  06 


THIS    COMPANY   EXCELS    IN 

LOW  DEATH  RATE.  RAPID  INCREASE  OF 
BUSINESS.  HIGHEST  INTEREST  EARNINGS. 
SAFEST  POSSIBLE  INVESTMENTS.  LARGKST 
DIVIDENDS  ON  DIVIDEND-PAYING  POLICIES 


m 


JOHN  M.  PATTISON,  President. 


E.  P.  MARSHALL,  Secretary. 


The  Connecticut  Mutual 

Life  Insurance 

Company 

Presents  a  record  of  fifty-nine  years  of  business,  conservatively, 

economically  and  successfully  manag:cd.     Its  strength  and 

stability   are  unquestioned;    its  reputation  unsullied; 

the  care  and  economy  with  which  its  business 

is    managed    and    the    resulting    benefits 

to   its   members    unsurpassed 

war  SHOULD  i  insuke  my  life? 

Because  it  is  a  debt  T^-hich  you  owe  to  those  who  are  dependent  upon  your  earnings 
for  their  support. 

You  admit  that  it  is  your  duty  to  supply  their  needs  from  day  to  day,  but  forget 
that  it  is  equally  your  duty  to  provide  an  ever  ready  and  suflBcient  equivalent  for  your 
earning  power,  which  your  family  stands  in  constant  jeopardy  to  lose  by  your  premature 
death. 

Guard  your  family  apiinst  disaster  and  yourself  against  dependency  in  old  age. 

WHKN  SHOULD  I  INSURE  MY  LIFE? 

Now  !  The  cost  will  never  be  less,  and  tomorrow  you  may  not  be  able  to  obtain 
insurance  at  any  price. 

Even  if  others  are  not  now  dependent  upon  you,  take  time  by  the  forelock  and  you 
will  be  the  better  able  to  meet  future  responsibilities,  and  at  a  smaller  premium. 

WHERE  SHALL  I  INSURE  MY  LIFE? 
In  a  purely  Mutual  Company. 

In  a  company  that  earns,  declares,  and  pays  annual  dividends. 
In  a  company  that  is  doifig  a  conservative  business. 

Such  a  Company  is  The  Connecticut  Mutual  Life  Insurance  Company  of  Hartforfl, 
Conn.    It  furnishes  perfect  protection  at  lowest  cost. 

JOHN  M.   TAYLOR,  President 

DANIEL  H.   WELLS,  Adiiary. 

HERBERT  H.  WHITE,  Secretary. 


Massachusetts  Mutual 

Life  Insurance  Company 

CHARTERED    IN     185  1 

Issues  all  forms  of  Life  and  Endownient  Policies,  payable  in 
one  sum  or  in  Annual  Installments,  for  a  terra  of  years  or  for 
life.  Policies  contain  Paid-up  and  Cash  Surrender  values, 
also  figures  for  extended  insurance. 

ASSETS,  JANUARY  1,  1906 $40,082,953 

LIABILITIES 36,716,580 

SURPLUS 3,366,373 

INSURANCE   IN  FORCE,  JANUARY  1,  1906,  $195,058,250 
HOME   OFFICE:    SPRINGFIELD,   MASS. 

John  A.  Hall,  President  Henry  M.Phillips,  Vice-President 

Wm.  W.  McClench,  2d  Vice-President 
Wm.  H.  Sargeant,  Secretary  Oscar  B.  Ireland,  Actuary 

Charles  H.  Angell,  Assistant  Actuary 


National  Life  Insurance  Company 

MONTPELIHR,  VERMONT. 


Organised  1850. 


55th  Annual  Statement. 


January  1,  1906. 

Surplus, $     3,821,752 

Income,           ---_-__  r,44i,666 

New  Insurance,          --____  26,318,183 

Assets,               ---_-__  34,519,093 

Insurance  in  Force,    ------  145,480,904 

JosKPH  A.  De  Boeb,  President,  H.  M.  Cutler,  Treasurer, 

James  T.  Phelps,  Vice-President,  A.  B.  Bl'sbee,  M.  D.,  Medical  Director, 

James  B.  Estee,  2nd  Vice-President,  C.  E.  Moulton,  Actuary, 

OsMAN  D.  Clark,  Secretary,  F.  A.  Howland,  Counsel. 


Confederation  Life  Association 

Head   Office 
TORONTO         =         =         CANADA 


Policies  Issued  on  all  :  :   :   : 
Approved  Plans  of  Insurance 

AV.  H.   BEATTY,  President 

W.    D.    [MATHEWS  FREDERICK   WYLD 

Vice-Presidents 


DIRECTORS 

Hon.  Sir  W.  P.  HOWLANP  GEORGE  :\nTCHELL,  M.  P.  P. 

Hon.  JAMES  YOUNG  E,  B.  OSLER,  M.  P. 

S.  NORDHEIMER  D.  R.  WILKIE 

A.  McLEAN  HOWARD  WM.  WHYTE 


W.  C.  MACDONALD,  Sec.  and  Act.  J.  K.  MACDONALD,  Manag.  Dir. 


'am 


CANADA  LIFE 


ESTABLISHED    1847 


/  I  business   of  this   Company    up  to  the   31st 

^*  *  »  December  1899,  is  valued  by  the  Institute  of 
Actuaries'  Wm  Three  and  One-half  Per  Cent. 
Table,  and  all  business  since  then  by  the  Wm  Three  Per 
Cent.  Table.  With  one  possible  exception,  no  other  life 
company  on  this  continent  employs  so  stringent  a  valua- 
tion basis   or  holds  such  strong  Policy   Reserves  as  l'^e 

CANADA     LIFE 


New  England  Mutual  Life 

INSURANCE    COMPANY        : 


POST  OFFICE  SQUARE  BOSTON,  MASS, 


Assets,  Jan.  1 ,  1 906,    $40,702,691 .55 

Liabilities,      -    -    -      36,600,270.95 

$4,102,420.60 


CASH  DISTRIBUTIONS  PAID 
UPON  ALL  POLICIES     J^     J' 


Every  policy  has  endorsed  thereon 
the  cash  surrender  and  paid-up  in- 
surance values  to  which  the  insured 
is  entitled  by  the  Massachusetts 
Statute.  «^  Pamphlets,  rates  and 
values  for  any  age  sent  on  applica- 
tion to  the  office  of  the  Company 


BENJAMIN  F.  STEVENS,  President 
ALFRED  D.  FOSTER,  Vice-President  D.  F.  APPEL,  Secretary 

"WTLLIAM  B.  TURNER,  Asst.  Sec'y      HERBERT  B.  DOW,  Acf  y 


I    THE   MUTUAL   BENEFIT    | 
I       LIFE  INSURANCE  CO.       | 


♦Is 

NEWARK,  NEW  JERSEY  X 


ORGANIZED    1845. 


CHARTER    PERPETUAL.  A 

FREDERICK  FRELINGHUYSEN,         -        -        President. 


^f  «|=V 

^l»  Premium  Receipts  to  January  1,  1906,        -       $279,421,621.53  ,^ 

^\*  Of  this  sum  there  has  already  been   returned  to  <|§» 

^|»                 Policy  Holders  :  .^ 

^            For  Policy  Claim.s 46.4  per  cent.  $129,543,662.07  ^^ 

c'            For  Surrendered  Policies 12.4         "            34,595.249.4.5  *'^ 

^l»          For  Dividends 23.2         "           64,829,592.14  «|3> 

J.                     Total 82.0  per  cent.  |;228,968,503.66  *'^ 

y *l§> 

4||»  Leaving  still  in  Company's  possession,                         $50,453,117.87  «|^ 

^|j  The  Company's  investments  have  yielded  ^ 

^                sufficient  returns  to  pay  all  Expenses  *'3* 

^1*              and  Taxes,  and  still   to  add  to   the  «|3> 

4§|»              Policy  Holders'  Fund  for  the  fulfil-  .1 

^,               ment  of  existing  contracts 48,674,022.08  T 

Y *'§^ 

<^l»  Total  Assets,  January  1st.  1906,  Market  Values,                     $99,127,139  95  *\\ 

f                   4 

4l»                             INCREASE   IN   1905   OVER  1904.  ,|^ 

^\*  l^  Premium  Receipts Sl,131,187,47  A^ 

^  Is-  Total  Receipts 1,402,498.88  ^y 

^|»  In  Amount  Paid  Policy  Holders 445  241  74  jPL 

^  In  Assets,  Par  Values 5,952,'982.'l8  ^ 

^l»  In  Assets,  Market  Values  ..-. 5,889,349.68  «|i^ 

^  In  .Surplus,  Par  Value.* 396,877.71  T^ 

^1'  In  Surplus,  Market  Values 333  245  21  «|a^ 

^1  In  Insurance  Lssued  and  Revived 6,561 ' 445  iK)  ^ 

^'  In  Outstanding  Insurance 28,747,008.00  *\^ 

^i»  Edward  L.  Dobbins,  >  yice-Presidents    Sydney  N.  Ogden,                  Actuary  «|i> 

^Ij  LE.GACiE  Pratt,          /     '"^  ^resiaents    ri(,„^r^  j    c^rey,                   Cashi/r  ^ 

C'  J.  Wm.  Johnson,                     Secretary    Lewis  A.  Morningstern,    Registrar  *\^ 

4^u  Sami'el  W.  Baldwin,            Treasurer    Amzi  Dodd,                   General  Coun-xe/  ,y 

C  Edward  E.  Rhodes,    Mathematician    William  S.  Dodd,     Associate  Counsel  *t^ 

4^|»  George  Robotham,                  Auditor    David  Kay,  Jr.,                       Attorney  ^j3l 

^|»                                                          MEDICAL  BOARD  j^ 

^  Edgar  Holden,  M.  D.                                       Geo.  A.  Van  Wagenen,  M.  D.  ^^ 

^1*                                                   Jos.  C.  Young,  M.  D.  «|^ 

<§]♦                                                              DIRECTOR.?.  ^|3^ 

^|.  Amzi  Dodd,                         Fred'k  Frelinghuysen,             John  O.  II.  Pitney,  3 

C'  i:dward  H.  Wright,            Albert  B.  Carlton,                     John  R.  Hardin,  *\^ 

^u  Marcus  L.  Ward,                 Edward  L.  Dobbins,                 Thomas  W.  Cauldwell.  j3fc 

t  Fred'k  M.  Shepard,            J.  William  Clark,                      Peter  Campbell.  ^^ 


Cf)e  journal  Stfe  of  Canatia 

W^ith   Its  Easy   Premium   Rates,   Liberal 
Guaranteed  Values  and  Expanding  Dividends 


f 0  an  ftieal  Company  h" 


So  think  its  30,000  Pollcy- 

Iders     who     carry     over 

$45,000,000   insurance   In   It 


Economy  of  Management,  resulting  in  low  ratio  of 
expense.  Care  in  Selecting  Eisks,  resulting  in  low- 
death  rate,  First-Class  Investments,  resulting  in  large 
interest  income,  have  enabled  this  Company  to  give 
unexcelled  profits  to  its  Policy-holders  and  otherwise 
extend  to  them  at  all  times  the  most  liberal  treatment 


Robert  Melyin,       Geo.  Wegenast,     "W.  H.  Riddell,  Secretary 
President  Manager         Waterloo,  Ont.  Canada 


CONNECTICUT 


General  ♦  ♦  ♦  ♦ 
Life  Insurance 
Company  ♦  ♦ » 


of  Hartford,  G^nn* 


w== 


=^ 


A   Mcitli)  nieniis  little  unless  backed  hv  Facts.     Tho  .Motto  of  the- 

SUN   LIFE   OF    CANADA 

"ri:o.si'i;K(irs  and  puoiiUKssivi:  •• 

Viewed  from  the  sfuiulpoint  of  the  rompany's  record  is  singularly  applicable. 


The  following  shows  the  steady  growth 
of  the  Sun  Life  of  Canada  from  its  or- 
ganization : 


Y.ar 


1S72. 

i.sTri. 

ISMI,, 

l.S-.i., 
is'jo., 

IMM.. 
I'.liK)., 


Income 


Net  Assets 

exclusive 

of  uncalled 

capital 


Life 

Assurances 

in  Force 


48,210  93  8     96,461  9.5  3l,064,:J50  00 
76,.m5  4§!      214,96.'<8.3    1,921,21132 
141,402  SI       473,632  9:!:  3,K97,139  11 
31!l,i)S7  05'   1,411,(104  33|  7,930,87X77 
.'<.S'.I,07S  .S7    2,473,.il4  19  1 6, 7.59, .35.i  93 
l..'>2S,lir)4  09    .■.,3(;.5,770  .")3  :!4,7.5-l,S.10  2.5 
2,7n',I,22i).52  UI,4m',,s'.i1  17  .")7,'.isn,C,:',4  68 
1905...  5,717,492  23  21,309,384  82,95^90,894  71 


190.5  was  the  Banner  Year  in  the  Com- 
pany's history.  Among  the  proiiiiuent 
it*nis  in  the  190,5  rejiorl  is  the  following 
relating  to  surplus : 

Surplus  earned  during  190.5.  ...81,344,371  80 

Of  which  there  was  distribu- 
ted to  policvbolders  entitled 
to  participa'te  that  year 100,578  30 

And  there  was  set  a-side  to 
complete  the  placing  of  all 
the  policies  on  the  334^  stan- 
dard       016,.541  :{.5 

(although  the  law  allows  the 
Companies  until  191.5  to  do 
this). 

Surplus  over  all  Liabilities  and 
Caiiital  according  to  Urn. 
Table,  with  3)4>'  interest 1,735,098  59 

Surplus  by  Canadian  Govern- 
ment Standard 2,921,810  37 


L 


HEAD   OFFICE:    MONTREAL 

11.  MACAULAY',  President.         T.  R.  ilACAULAY,  F.  I.  A.,  Secretary  and  Actuary. 

GEO.  WILKINS,  M.  D.,  M.  R.  C.  S.  Eng.,  Chief  Medical  Officer. 

ARTHUR  B.  WOOD,  F.  I.  A.,  Assistant  Actuary.  E.  A.  MACKUTT,  Treasurer. 

F.  it.  COW.,  Superintendent  of  Agencies. 


-.^ 


The  Life  Insurance        organized  i87i 

Home  Office 

Company  of  Virginia    Richmond,  va. 


J.  G.  Walker,  President  T,  William  Pemberton,  First  Vice-President 

W.  L.  T.  RoGERSON,  Secretary 

The  Most  Approved  Forms  of  Life 
Endowment  and  Industrial  Policies 
Issued  on  Favorable  Terms  J-  J-  jf- 


Total  Payments  to  Policyholders  since  organization 
OVER  SIX  MILLION  DOLLARS 


-INCORPORATED  1844" 


STATE  MUTUAL 

LIFE  ASSURANCE  COMPAlSrY 

OF   WORCESTER,    MASS = 


Assets,  January  1,  1906  -         -         $27,303,304  60 

Liabilities,  January  1,  1906    -         -  24,659,522  00 

Surplus,  January  1,  1906  (^''^",S*")  $2,643,782  60 


A.  G.  BULLOCK,  President  H.  M.  WITTER,  Secretary 

i^l)e  ^^robtbent  Hife  anti  Crust 
Company  of  ^Ijtlatielpfjia 

Insurance  in  Force, $177,778,748.00 

Assets, 58,696.148.25 

Surplus, 8,495,933.28 


Ratio  of  Actual  to  Expected  Mortality  on  Amounts  Insured  from   organi- 
zation of  the  Company,  a  period  of  forty-one  years,  only  .612. 

Asa  S.  Wing,    President. 

T.  WiSTAR  Brown,  Vice-President.        Joseph  Ashbrook,  Vice-President 

and  Manager  Insurance  Dep't. 
David  G.  Alsop,  Actuary.  J.  Thomas  Moore,  Sup't  of  Agencies. 


The  Pacific  Mutual  Life 

Insurance  Company  of  California 

(LIFE,  ACQDENT  AND  HEALTH) 


Ofgani^ed 


1868 


HOME  OFFICE 
PACMG  MUTUAL  BUILDING  SAN  FRANCISCO 


ORGANIZED    1  865 


MARYLAND  LIFE  INSURANCE 

COMPANY  OF  BALTIMORE 


BALTIMORE,  MD. 


All  approved  forms  of  Life  and  Endowment  policies  and  Annuities 
issued  at  moderate  rates.  Modem  policies  containing  liberal  guar- 
anteed cash  values.  Competent  field  men  can  obtain  valuable 
contracts  for  unoccupied  territory  direct  from  Home  Office    J^    ,it 


WM.  H.  BLACKFORD,  Pres. 


JOHN  W.  HANSON,  Sec'y. 


The  Mutual  Life 

The  Company  that 

Has  Earned  More 

for  policy-holders 

Has  Paid  More 

to  policy-holders 

Holds  More 

for  policy-holders 
Than    any    other    company    in    existence 


Assets   over 

$470,000,000 


The  Mutual   Life 

INSURANCE  COMPANY  OF 

New  York 

NEW  YORK  CITY 


UNION  MUTUAL 
LIFE  INSURANCE 
COMPANY 


Incorporated  1848. 


PORTLAND,  ME 


Values  and 
Privileges 


under  policies 
constantly  kept  in 
line  with  the 
time 


FRED  E.  RICHARDS,    ■ 

President 

ARTHUR  L.  BATES,    Vice-President 

J.  FRANK  LANG,    -     - 

Secretary 

JOSIAH  H.  DRUMMOND,    SoUcitor 

SAMUEL  S.  BOYDEN, 

-    Actuary 

E.  M.  NORTHCOTT,  M.D.,Med.Dir. 

Mutual  Life  Insurance 
Company  of  Boston,  Mass. 


STEPHEN  H.  RHODES,  President 
ROLAND  O.  LAMB,  Vice-President 


WALTON  L.  CROCKER,  Secretary 
WILLIAM  S.  Smith,  Actuary 


A  Strictly  Mutual  Company,  issuing  tiie  most  desir- 
able forms  of  policies,  subject  to  the  requirements  of  the 
conservative  Statutes  of  Massachusetts  The  essential 
features  of  its  policy  contracts  are      3      J      3      i      J 

SIMPLICITY,   LIBERALITY,   EQUITY 

That  these  qualities  have  won  for  the  Company  a  large 
measure  of  public  confidence  is  shown  by  the  amount  of 


New  Insurance  written  in  1905         =         =         =         =         $93,346,025  00 
Increasing  the  Outstanding  Insurance,  Dec.  31,  1905  to    $395,414,906  00 


The  Travelers  Insurance  Company 

or    HARTFORD.    COXX == 

S.  C  DUNHAM,      -      -      President 

INSURANCE 

ACCIDENT      ^    ^    ^     LIFE 

ACQDENT    INSURANCE 

Oldest,  Largest  and  Strongest  Accident  Company 

LIFE  INSURANCE 

Annual  Dividend,  Guaranteed  Dividend,  and  Guaran- 
teed Non-Participating  Contracts     J-     J- 


Total  Resources    .  .     .    $48,960,079 

Total  Reserves      .  ♦    .       42,606,221 
Excess  Security  to 

Policy-holders    .  .     .         6,353,857 

JOHN  B.  LUNGER,  Vice-President  JOHN  L.  WAV,  2d  Vice-President 

JOHN  E.  MORRIS,  Secretary  H.  J.  MESSENGER,  Actuary 

J.  B.  LEWIS,  M.  D.,  Medical  Director  E.  V.  PRESTON,  Gen'l  Manager  of  Agencies 


HOME   LIFE   INSURANCE  COMPANY 

GEORGE  E.  IDE.  Presitlent 

256   BROADWAY,   NEAV  YORK 


Total  Amount   of   Premiums  received  since 

organization,  May   1,    1860 $48,782,893  28 

Total  Amount  paid  to  Policy-holders  since 

organization 29,486,673  51 

Admitted  Assets  held  as  security  for  Policy- 
holders, January  1,  1906 17,886,594  88 

Total  Amount  paid  Policy-holders,  and  the 
amount  now  held  as  security  for  the 
payment  of  their  contracts 47, 373, 268  39 

Total   Dividends   paid  Policy-holders,  since 

organization 6,347,933  17 

Surplus  on  basis  of  Admitted  Assets,  Valua- 
tion, Legal  Standard  State  of  X.  Y 1,204,400  47 

Present    Value    of    Dividend-Endowment 

Accumulations 1, 453, 907  00 


Insurance  in  Force,  January  1,  lOCKi,    C»70  77C  'lACi  00 
44,615  Policies,       ::::::    «pi />M  J,JH^U.UU 
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